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ENERGY AND WATER DEVELOPMENT
APPROPRIATIONS FOR FISCAL YEAR 1999

TUESDAY, MARCH 3, 1998

U.S. SENATE,
SUBCOMMITTEE OF THE COMMITTEE ON APPROPRIATIONS,
Washington, DC.

The subcommittee met at 9:39 a.m., in room SD-116, Dirksen
Senate Office Building, Hon. Pete V. Domenici (chairman) presid-
ing.

Present: Senators Domenici, Gorton, Stevens, and Reid.

DEPARTMENT OF ENERGY
AtoMICc ENERGY DEFENSE ACTIVITIES

STATEMENT OF DR. VICTOR H. REIS, ASSISTANT SECRETARY FOR DE-
FENSE PROGRAMS

OPENING STATEMENT OF PETE V. DOMENICI

Senator DOMENICI. Good morning, everyone. The hearing will
come to order. I am hopeful, Dr. Reis, that the hearing will not run
too long. We have seen your statement and we have a number of
questions. I understand Senator Reid has a statement and a num-
ber of questions as well. I may ask that you answer some of the
questions in writing.

We meet this morning in open session to review the Department
of Energy’s fiscal year 1999 budget request for the Atomic Energy
Defense Activities, especially that part of the DOE requests related
to Stockpile Stewardship and Management Program.

We are pleased to welcome as our primary witness Dr. Vic Reis,
Assistant Secretary of Energy for Defense Programs, and others
from the Department of Energy who have accompanied him this
morning.

Today, we want you to provide an overview of the justification for
the President’s $4.5 billion budget request for Stockpile Steward-
ship and Management Program for 1999. I hope we can focus on
the key elements of stockpile stewardship and management, the ac-
celerated strategic computing initiative [ASCI], subcritical experi-
ments, tritium production, among other things. We would like for
you to explain the importance of these programs to the national se-
curity activities that are planned for the remainder of 1998 and
1999.

Now, if Senator Reid has any comments, I would ask him to
make them and then we will turn it over to you, Dr. Reis.
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STATEMENT OF SENATOR REID

Senator REID. Mr. Chairman, I appreciate very much your hold-
ing this hearing. This is an extremely important, principal activity
of the Department of Energy, the Defense Programs, and to the
stewardship of our nuclear weapons stockpile. I have appreciated
your leadership in this regard during the time that I have been
able to serve on this subcommittee as ranking member.

I am concerned that stockpile stewardship be efficient and well
coordinated, requiring a long-term strategy as well as resources to
fill its mission. The Department’s understanding of the implica-
tions of the Comprehensive Test Ban Treaty to the safety and reli-
ability of our nuclear arsenal is also critical.

PREPARED STATEMENT

Mr. Chairman, I would like my full statement to be made part
of the record so that we can get down to the real reason that we
are here.

Senator DOMENICI. Senator Reid, your statement will be made a
part of the record.

[The statement follows:]

PREPARED STATEMENT OF SENATOR HARRY REID

Mr. Chairman, I am glad that we are holding this hearing to examine how past
appropriations are used within Defense Programs in the Department of Energy, as
well as current requests.

Of course, the principal activity of Defense Programs is the Stewardship of our
nuclear weapon stockpile, of which I have been an unequivocal supporter.

That is why I am particularly concerned that stockpile stewardship be efficient
and well-coordinated requiring a long-term strategy, as well as resources, to fulfill
its mission.

The Department’s understanding of the ramifications of the Comprehensive Test
Ban Treaty to the safety and reliability of our nuclear arsenal is also critical.

In the near future I think it would be appropriate to have further hearings by
this committee regarding the relationship between the stockpile stewardship and
the treaty’s ratification.

Recent discussions with our sole witness on the panel today, Dr. Reis, recently
have given me some assurance in the Department’s ability to maintain a stockpile
that is safe and reliable.

Additionally, the Chairman and I recently toured the Nevada Test Site and the
Kansas City Plant, which also reflected well-managed state of the art activity and
increased my confidence in the Defense Program infrastructure.

Essential to the Stockpile Stewardship and Management Activity is the support
of the facilities, construction, computer modeling and necessary experimental meas-
ures.

Senator DOMENICI. Let me state for the record it was a pleasure
being in the State of Nevada to visit the Nevada test site facilities.
Unless you have a chance to go down there and see them, it is pret-
ty difficult to understand the significance of that facility and the
potential for underground testing. Even in an era of no under-
ground nuclear testing there is a great deal of significance in terms
of the kinds of subcritical tests and others that we have to make
that will help us with the trustworthiness of our stockpile and I
was very pleased to see them. I thank the Department for its ex-
traordinary efforts to help us understand them.

And Senator Reid, thank you for accompanying me there in your
State.
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Senator REID. Mr. Chairman, Mother Nature did not treat us
very well, though. We had one of the very rare opportunities when
we had rain and even snow there, and so because of that, as you
know, Dr. Reis, the dry lake there was not dry. There was a lot
of water in it, so the chairman, even though I appreciate very much
his being there, he was not able to see some of the things that he
could normally see on a day that you can literally see forever.

And also, I acknowledge, Mr. Chairman, that I now am obligated
to come to New Mexico to see Los Alamos, and the other great lab-
oratory there.

I have been to Livermore, and each time that I go, as we did to
Kansas City, the American public is so well-served by the work
done in this very critical area that receives no acclaim, no notori-
ety, as I guess, it should not, but I was so impressed with the work
in Kansas City at that plant that was so important to the security
of this country. They did a great job.

STATEMENT OF VICTOR H. REIS

Senator DOMENICI. Dr. Reis.

Dr. REe1s. Well, thank you, Mr. Chairman, for the opportunity to
testify before you today on the Defense Program’s Fiscal Year 1999
budget, a request of $4.5 billion, of which $4.3 billion is directly de-
voted to stockpile stewardship.

With your permission, I will just summarize my testimony.

Senator DOMENICI. We will make the whole statement a part of
the record, Dr. Reis.

Dr. RE1s. Thank you.

Mr. Chairman, the purpose of stockpile stewardship is to main-
tain the safety and reliability of the U.S. nuclear weapon deterrent
under a Comprehensive Test Ban Treaty [CTBT]. While the pro-
gram is hardly without risk, I believe we have a high probability
of success. Why do I feel as I do?

First, let me reiterate that we start from a solid base. The cur-
rent stockpile is well-tested and well-understood. The designers
and engineers who built them are available and are active. Indeed,
they are the ones who are creating the stockpile stewardship pro-
gram. They are the ones who are working on the stockpile now and
are helping to train their successors.

Second, you have laid out a plan for a Stockpile Stewardship Pro-
gram, weapon by weapon, part by part, that projects the tasks re-
quired to maintain the stockpile over the next 10 years and beyond.
We have concurrence on this program from the Department of De-
fense and the Joint Chiefs, and the administration has committed
to fund this program in all of its parts.

Third, the President requires us to annually certify, to him di-
rectly, the safety, reliability, and performance of each weapon type.
Just last February 12, he transmitted that certification to the Con-
gress.

Fourth, we have a backup. Under Safeguard C, the President re-
quires us to maintain the Nevada test site in a state of readiness,
and the subcritical and other experiments conducted there help
keep the people sharp and ready. The successful experiments bear
evidence that the Nevada test site remains a “can-do” operation.
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Fifth, under Safeguard B the President requires us to maintain
the vitality of the nuclear weapons laboratories, Los Alamos, Law-
rence Livermore, and Sandia National Laboratories.

Mr. Chairman, those labs are among the best in the world. In my
opinion, they are the best in the world, and they are better now
than they were 4 years ago because of the enthusiasm and vigor
with which they are attacking the stockpile stewardship effort.

History tells us that great labs need great missions, and steward-
ship, like the Manhattan and Apollo projects, is just such a mis-
sion. Our DOE labs will get even better, because they are attract-
ing the kinds of people who are drawn to solve tough problems of
national importance.

Sixth, and this is most important, we are doing stewardship now,
and doing it successfully. It has been 5 years since our last under-
ground nuclear test, and the last weapon was produced in 1989.
We have completed our second annual certification and are work-
ing on the third. We have modified the B-61 bomb and see it enter
the stockpile to replace the aged B-53 bomb. We have begun con-
struction of new experimental tools, national ignition facility [NIF],
dual axis radiographic hydrotest facility [DARHT], Atlas, and our
computation program has developed the world’s fastest supercom-
puter, by a factor of three. We have solved problems that in the
past would have required nuclear testing by using stewardship
tools. We have done literally hundreds of experiments on existing
facilities. The Omega and Nova Lasers, Pegasus and Z-Pulse Power
devices, PHERMEX, and FXR hydrotest facilities, the Los Alamos
Neutron Science Center [LANSCE] accelerator, that increases our
understanding of nuclear weapons.

SUBCRITICAL TESTS

The subcritical tests have brought new insights to old problems
and are preparing the way for the resumption of plutonium pit pro-
duction. Throughout, we are using the new computational tools to
predict and analyze experiments and connect with archival under-
ground test data.

We have safely dismantled over 9,000 nuclear weapons since the
end of the cold war. We have developed new production processes
that are much more efficient and environmentally sensitive and
have produced numerous parts, on time, while continuing to
downsize the complex.

This is a system that works, and not just at the labs, but also
at the plants, Oak Ridge Y-12, Pantex, Kansas City, and Savannah
River, as well as the Nevada test site.

PREPARED STATEMENT

Mr. Chairman, when President Clinton visited the Los Alamos
National Laboratory last month, he stated, “I don’t think we can
get the treaty ratified unless we can convince the Senate that the
stewardship program works.” I believe the stockpile stewardship
program, if supported appropriately, can meet its goal of a safe and
reliable stockpile indefinitely without nuclear testing.

Your committee has shown the leadership in the Congress in pro-
viding that support, and I enthusiastically look forward to working
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with you. I know of no national security issue that is more impor-
tant.

Thank you, and I will be glad to answer any of your questions
now.

[The statement follows:]

PREPARED STATEMENT OF DR. VicTOR H. REIS

Thank you, Mr. Chairman, for the opportunity to testify before you on Defense
Programs’ fiscal year 1999 budget request of $4.5 billion of which $4.3 billion is di-
rectly devoted to the Stockpile Stewardship Program (SSP). Before I get into the de-
tails of the program, I'd like to review with you a sense of the size and complexity
of our task and budget needs.

Stockpile stewardship is the means by which the Nation will maintain the safety
and reliability of its nuclear weapon strategic deterrent under a Comprehensive
Test Ban Treaty (CTBT). The President established specific safeguards that define
the conditions under which the United States will enter into a CTBT. Four of them
relate to Stockpile Stewardship. These conditions are:

(A) The conduct of a Science-based Stockpile Stewardship Program to insure a
high level of confidence in the safety and reliability of nuclear weapons in the active
stockpile, including the conduct of a broad range of effective and continuing experi-
mental programs;

(B) The maintenance of modern nuclear laboratory facilities and programs in theo-
retical and exploratory nuclear technology which will attract, retain, and ensure the
continued application of our human scientific resources to those programs on which
continued progress in nuclear technology depends;

(C) The maintenance of a basic capability to resume nuclear test activities prohib-
ited by the CTBT should the United States cease to be bound to adhere to this trea-
ty; and (F) The understanding that if the President is informed by the Secretaries
of Defense and Energy as advised by the Nuclear Weapons Council, the Directors
of the nuclear weapons laboratories, and the Commander of U.S. Strategic Com-
mand that a high level of confidence in the safety and reliability of a nuclear weap-
on type which the two secretaries consider critical to our nuclear deterrent could
no longer be certified, the President, in consultation with the Congress, would be
prepared to withdraw from the CTBT under the supreme national interest clause
in order to conduct whatever testing might be required.

Maintaining the nuclear weapon stockpile without testing, while simultaneously
remaining prepared to return to testing and retaining the capability to return to
production, and at the same time dismantling excess weapons and downsizing and
modernizing the production complex, are difficult challenges, to say the least, but
one which we are meeting now and are preparing to meet in the future.

The stockpile stewardship concept is simple. Each year representative samples of
each type of weapon are returned from the active forces to the plants and labs, dis-
assembled, examined, tested, and analyzed for defects, much as you would go for
an annual physical or take your car into your local automobile mechanic. If any de-
fects are found, their effect on performance, safety, and reliability is assessed, and
if that effect is deemed significant, the defective part is remanufactured and re-
placed. Like the battery or spark plugs in your car, some parts—neutron generators
anld gas reservoirs will require replacement, and these are replaced at regular inter-
vals.

While a modern nuclear weapon has about as many parts as a modern auto-
mobile, it is much more complicated. Many of the parts of a nuclear weapon are
made from very special materials—plutonium, enriched uranium, tritium—which
radioactively decay, changing both their own properties and the properties of other
materials within the weapon.

Nuclear weapons are designed and manufactured to extraordinarily rigid stand-
ards, both to enable huge amounts of explosive energy to be packaged in relatively
small containers, and to maintain phenomenal safety standards. A nuclear weapon,
less than the size of a small desk, will have enough explosive power to completely
destroy a modern city, and yet it must be able to survive the worst kind of accident
you can think of with less than a one-in-a-million chance of exploding. This level
of performance and safety must be maintained throughout the weapon’s lifetime,
even as it ages and changes.

While we can expect that aging will cause the defect rate to rise—just like it does
in both humans and cars—we can’t go out and buy a new warhead model—there
is no new warhead production, and some of the old factories are out of business.
Moreover, the weapons designers who have had experience with nuclear explosive
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testing are also aging. In about ten years most of them will have retired. This
means that about the same time all of the weapons reach the end of their original
design life, we will no longer have anyone on the job with direct test experience.
It is this time urgency that makes the Stockpile Stewardship program distinctive.

Despite these challenges, people from the weapons laboratories, the production
plants, and the federal establishment involved in Stockpile Stewardship have testi-
fied, and will so testify, that we can do the Stockpile Stewardship job. We are con-
fident that with continued support we can maintain the safety and reliability of the
nuclear weapons in the stockpile indefinitely without underground testing and keep
the risks to manageable levels.

In large measure this confidence is based upon the fact that stewardship has been
working, is working now, and we have detailed plans on how it will work in the
future. The last time a new nuclear weapon was produced was 1989. The last under-
ground nuclear test was in September of 1992; yet we have successfully gone
through two annual certifications, the latest of which was just submitted to the Con-
gress by the President on February 12th.

What TI’d like to do is describe to you some of the highlights of what we accom-
plished last year, and what we plan to accomplish in fiscal year 1999.

We examine about 100 weapons in detail through our surveillance program each
year. The Enhanced Surveillance Program provides the predictive models and age
focused diagnostics required to anticipate weapons refurbishment. Conducted at
DOFE’s four production plants and three weapons laboratories, this program has
identified an aging mechanism in high explosives, concluding the material is ex-
tremely stable. We have embarked on a novel strategy to rapidly age plutonium,
which is expected to determine the lifetime of components made from this material.
We have also identified how corrosion can limit the lifetimes of canned subassem-
blies. While not complete, these investigations indicate that the weapons are aging
gracefully. We have developed new diagnostic tools including high resolution x-ray
tomography, neutron imaging, and precision ultrasonics capable of non-destructively
examining weapons components. We have also created precision instruments to
gather more data from flight tests. All of these tools are being incorporated into the
annual certification process.

We know we will have to remanufacture and replace aging parts. Savannah River,
Pantex, Kansas City, and Oak Ridge provide critical components to this part of the
mission. In fiscal year 1997 we completed the B-61 mod 11 upgrade. In addition,
the plants manufactured 3,300 limited life components (LLC’s) to support the needs
of the stockpile. In fiscal year 1998 the plants plan to produce 3,900 LLC’s and over
4,000 LLC’s in fiscal year 1999. The Kansas City Plant has now been qualified for
the production of tritium gas reservoirs for the W76 and W80 warheads, and will
produce 576 in fiscal year 1999. Sandia National Labs has a new production facility
for neutron generators and will produce some 400 in fiscal year 1999. Sandia is also
developing new, extended life neutron generators, using many of the new tools and
techniques of stockpile stewardship.

In addition to limited life components, DOE expects to take significant steps in
establishing key manufacturing processes needed to support the stockpile. For ex-
ample, Los Alamos National Laboratory (LANL) will demonstrate a pit production
capability in fiscal year 1998, a capability the DOE has not had since the closure
of the Rocky Flats Plant in 1989. By 2007 LANL will have the capability to manu-
facture approximately 20 pits per year. DOE also plans to resume Y-12 uranium
processing operations, which were shut down in 1994 due to violations of adminis-
trative safety controls. Y-12 has already restarted operations in four out of five
major mission areas. DOE is now preparing to conduct an operational readiness re-
view for Enriched Uranium Operations (EUO). Casting, Rolling and Forming, and
Machining operations are scheduled to resume next month.

To create the new parts we need a new and improved production complex, one
that is appropriately sized for the task at hand. The Stockpile Management Restruc-
turing Initiative (SMRI) is right sizing the production complex for the 21st century.
The SMRI program will downsize the following operations: (1) the weapons assem-
bly/disassembly and high explosives missions at Pantex; (2) nonnuclear components
production at Kansas City; (3) weapons secondary and case fabrication at Oak Ridge
Y-12; and (4) tritium operations at Savannah River. The process is already paying
dividends today. As mentioned above, the Kansas City plant is now manufacturing
tritium reservoirs, in a new state of the art production facility with improved proc-
esses. By the end of fiscal year 1998 we expect the Kansas City Plant to be produc-
ing seven different reservoir types.

The new production complex must also take advantage of modern manufacturing
techniques. Our Advanced Manufacturing Design and Production Technologies Ini-
tiative (ADAPT) is intended to provide the manufacturing complex with advanced
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capabilities for: designing, developing, and certifying components and systems; and
producing, assembling, and delivering the components and systems products.
ADAPT is radically changing how DOE supports the nuclear weapons stockpile by
infusing new product and process technologies, and adopting state-of-the-art busi-
ness and engineering practices. As an example, a secure communications and data
network was established among the production plants and laboratories which is fa-
cilitating the rapid interchange of design and manufacturing information related to
the W87 life extension program and will serve in the future as the backbone of a
modern simulation product realization environment. The network is reducing the
time needed to produce classified parts, in some instances up to 90 percent. The net-
work will be expanded to all DP sites around the country in fiscal year 1998.

While we do not need additional supplies of enriched uranium and plutonium,
there is one material which we know we must produce: tritium—a radioactive iso-
tope of hydrogen that is required for every modern nuclear weapon.

Tritium decays fairly rapidly; approximately 5 percent is transformed to helium
every year. Tritium was last produced in the U.S. in 1988. With the end of the Cold
War and the reduction in the size of the stockpile, we have had large amounts of
excess tritium. This excess has been used to make up for the decayed tritium in the
current stockpile, but eventually this will run out. Current policy requires DOE to
plan for a new tritium production source by 2005 to support a START I nuclear
stockpile, the associated five-year reserve, and to maintain the ability to “hedge” to
a START I level even when the START II Treaty enters into force. DOE is in the
final year of analyzing a dual track strategy—using an existing commercial light
water reactor or using a newly developed accelerator. A primary source for tritium
production will be selected in 1998.

We foresee no technical difficulties associated with the production of tritium in
a light water reactor. A key test was begun in October of 1997, at the TVA’s Watts
Bar 1 Nuclear Plant. The test involves the irradiation of 32 specially designed
twelve-foot “target” rods in the plant’s reactor core. These targets are designed to
replace a standard component of reactor fuel assemblies. During the plant’s normal
18-month operating cycle, the rods will produce and retain small amounts of trit-
ium. The Watts Bar test completes, on a small scale, the demonstration of the entire
commercial reactor tritium production cycle, from fabrication of components through
completion of regulatory approvals.

On June 3, 1997, the Department issued a Request for Proposals (RFP) for the
purchase of one or more commercial light water reactors or irradiation services. Pro-
posals from TVA were received on September 15, 1997. The DOE expects to make
a preliminary selection from the proposals later this spring.

The accelerator alternative made impressive gains in 1997. LANL has completed
the construction of the first test items for the accelerator and others are being man-
ufactured. The first of the accelerator components, an injector, is being tested and
is exceeding performance specifications. Thousands of samples of materials, welds,
and structures have been irradiated to confirm choices and projections of perform-
ance for materials for the “target-blanket,” the part of the plant in which the tritium
would actually be made. First results of these tests are currently being analyzed.

The fiscal year 1999 request includes $157 million to pursue the option to be se-
lected in 1998. If the purchase of irradiation services from commercial light water
reactors is selected, the budget request will be sufficient to meet current require-
ments. If the Department selects accelerator production of tritium as the primary
option, the Department will need to delay the current target date for initiating new
tritium production or request additional funding.

This leaves the assessment and certification process. How can we have confidence
that the stockpile remains safe and reliable and meets its military requirements
without underground testing?

First of all, we start from a solid position. The current stockpile has been well
tested, is in very good shape and is well understood. We have an extensive data
base on each of these weapons, and we have a cadre of experienced designers, engi-
neers, scientists, and technicians that can, with confidence, certify the safety and
reliability of the current stockpile.

Now, since we cannot do a complete test of a nuclear explosion, we conceptually
divide the explosion sequence into each of its parts and test and analyze each of
these separately, much as you would test the ignition system, the cooling system,
and the brakes on your car. We then put all the data together into a computer cal-
culation—a simulation—to see if the resulting performance is within its specifica-
tion. Each part of the simulation must predict the results of each of the separate
t(izsts, and where they exist, be consistent with data from previous underground nu-
clear tests.
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Some processes are relatively straight-forward to simulate. The first part of the
nuclear explosion sequence is to send the right electrical signal to the right place
at the right time. We can test this exactly by flight testing actual weapons with
inert mockups of the nuclear components. In fiscal year 1997 we had 43 flight tests,
in fiscal year 1998 we will have 46 flight tests and in fiscal year 1999 we plan to
have some 39 flight tests.

We can do a good job of testing the first part of the nuclear explosion, the implo-
sion of the plutonium pit, and we can measure a number of important features by
taking x-ray pictures during critical parts of the experiment. We can then compare
these pictures with calculations and with previous data from the more than 1,000
underground nuclear tests and 14,000 surveillance tests. During fiscal year 1997 we
conducted some 38 hydrotests at the PHERMEX and FXR facilities at LANL and
Lawrence Livermore National Laboratory (LLNL). We will do 60 hydrotests in fiscal
year 1998 and plan to do some 50 hydrotests in fiscal year 1999. But current radio-
graphic systems are not able to measure the effects of potential defects in an aged
pit, so we are building a new X-ray machine—the Dual Axis Radiographic Hydrotest
Facility (DARHT)—which will look at the shape and size of an imploding pit model
from two different directions with greatly improved resolution.

After some initial delays, we are making satisfactory progress in completing the
DARHT facility. The first radiographic machine will be installed in March 1998 and
the first arm is expected to be completed by September. Experiments are tentatively
scheduled to begin in the summer of 1999. Construction of the second arm is sched-
uled for completion by fiscal year 2002. We are also doing research in advanced
hydrotest techniques facility that, if successful, could provide for detailed, high reso-
lution, three dimensional “motion pictures” of the implosion process. Such tech-
nology could be used in an advanced hydrotest facility should existing tools prove
insufficient to meet the mission of Stockpile Stewardship.

Beyond obtaining X-ray pictures of imploding pit models, we are conducting ex-
periments to obtain an in depth understanding of conditions that occur during an
explosion. For example, we are performing subcritical experiments at the Nevada
Test Site. Last year we successfully conducted two such experiments. These experi-
ments are helping us to: fill in gaps in empirical data on the high pressure behavior
of plutonium; realistically benchmark data on the dynamic, nonnuclear behavior of
components in today’s stockpile; analyze the effects of remanufacturing techniques;
understand the effects of aging materials; and address other technical issues. Three
subcritical experiments are planned for this fiscal year and a fourth is planned in
October. The fiscal year 1999 budget supports three to four additional subcritical ex-
periments. Information from these tests are key to being able to certify the new pit
production facility at LANL. I would add that these experiments contribute signifi-
cantly to the maintenance of the critical infrastructure and skilled personnel at the
Nevada Test Site. This is necessary if we are ever required to resume underground
testing, consistent with Safeguard C of the CTBT.

Finally, the ability to study the behavior of matter and the transfer of energy and
radiation under weapons conditions is essential to an improved understanding of the
basic physics of nuclear weapons and more accurate predictions of their performance
without underground nuclear testing. We expect to be able to generate conditions
of temperature and pressure of nuclear explosions with lasers at the National Igni-
tion Facility (NIF) at the LLNL. Experiments at the NIF will provide data essential
to test the validity of computer based predictions and demonstrate how aged or
changed materials in weapons could behave under these unique conditions. The NIF
project, now under construction, is expected to be completed by the third quarter
of fiscal year 2003. The first experiments on the NIF are scheduled to be conducted
in fiscal year 2001 using the first eight lasers.

While NIF is under construction, the Department is continuing to carry out an
aggressive inertial confinement fusion research program to support the stockpile.
With the Omega laser at the University of Rochester and Nova laser at LLNL we
plan to carry out almost 2000 shots at these two facilities in fiscal year 1998. In
fiscal year 1999, we plan to shutdown the Nova and transfer the resources to the
NIF project.

In 1997 the Z-pulse power facility at Sandia, demonstrated an extraordinary in-
crease in performance which provides a greatly enhanced source of X-rays. In fiscal
year 1998, the Z machine will perform about 200 shots in support of the steward-
ship program. The Z-pulse will provide valuable information to support stewardship,
which we do not expect to obtain from a current pulsed power facility. A pulsed
power facility at LANL—Pegasus—maintains an experimental schedule of about 20
shots per year.

These, and other experimental facilities that are on line or under construction are
expected to give us a set of tools sufficient to investigate and understand anticipated
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problems in the stockpile. We are investigating the feasibility of using a larger facil-
ity based on the Z-pinch concept should existing facilities prove insufficient to meet
the mission of stockpile stewardship.

As mentioned previously experimental information is tied to the assessment proc-
ess through computation, more precisely, numerical simulation. But we know that
the level of computation needed to effectively simulate effects of aging or a remanu-
factured part is much, much greater than that currently available, so we have
begun a computation development program—the Accelerated Strategic Computing
Initiative (ASCI)—in parallel with the experimental program. ASCI is providing the
software, computer platforms, weapons codes, and user environments to allow the
national laboratories to run simulations for making critical decisions about the safe-
ty and reliability of the nuclear deterrent without nuclear testing. Even at this early
stage of the program there has been a extraordinary increase in the speed of the
ASCI computers, but more importantly the actual number of calculations on weap-
ons issues has increased. For example, in 1992, the last year of underground testing
the estimated number of weapons related calculations was 5 gigaops- years, or about
5 CRAY-YMP supercomputers running for a full year. In fiscal year 1997 due to
ASCI that number was 500 gigaops-years, it will rise to 2,400 in fiscal year 1998,
an(il in fiscal year 1999 we plan on executing 7,000 gigaops-years of weapons related
code.

Our goal is to a have a system capable of operating at the 100 TeraOps level by
2004, and we are on schedule to meet that goal. In 1996 we began operation of the
Intel 1.6 TeraOps machine at SNL. By fiscal year 1999 we will have two major
supercomputers which will achieve 3.2 TeraOps, one at LANL and the other at the
LLNL. We have begun work with IBM to build a ten TeraOps machine which is
scheduled to be completed by the year 2000. The next two steps, the 30 TeraOps
and the 100 TeraOps machines, will build on the experience of these latest ma-
chines and will be designed and developed after competitive bid contracts are
awarded.

This unprecedented computational power is also being made available to the uni-
versity community through ASCI’s Academic Strategic Alliances Program (ASAP).
The Department of Energy announced on July 31, 1997, initial awards to five major
U.S. universities—Stanford University, California Institute of Technology, the Uni-
versity of Chicago, the University of Utah and the University of Illinois. These uni-
versities are each focusing on a national-scale application for which the coupling
and integration of computer-based simulations from multiple disciplines offer un-
precedented opportunities for major advances and discoveries in basic and applied
science areas important to ASCI, the broader DOE Science Based Stockpile Stew-
ardship program, and to the chosen application areas. These applications will be un-
classified and highly relevant to nationally significant scientific, economic and/or so-
cial national priorities.

Thus computer simulations, experiments, and previous nuclear test data provide
the complete tool box for the assessment process. Building this assessment “tool
box” in time to train the new cadre of scientists and engineers is critical to the
Stockpile Stewardship program.

One such application of the stewardship tool box is the dual revalidation program.
It has been designed to both challenge the skills of the next generation of scientists
and engineers and to provide baseline data for the current stockpile weapons pro-
gram. The revalidations conducted by teams from the two design laboratories will
be performed on each system in the stockpile. We are now half way through the
revalidation of the W76, and a number of specific milestones have been completed.
Three of six hydro tests were conducted and six of fifteen Arming, Fuzing and Firing
systems were tested to the original production specifications. The major system tests
for the W76 are scheduled in fiscal year 1998 and fiscal year 1999. Advanced plan-
ning for the next dual revalidation weapon will begin in fiscal year 1999.

During fiscal year 1997, 498 weapons were safely dismantled. The W-69 dis-
mantlement program was successfully started on July 21, 1997, but was suspended
in September after completing 42 weapons due to a safety concern over the deto-
nator removal process. The remaining shortfall from the original performance goal
of 556 is from enduring weapon programs that were scheduled for disassembly in
support of stockpile management activities. We expect to dismantle approximately
1,000 nuclear weapons in fiscal year 1998 and 500 weapons in fiscal year 1999.

Defense Programs funds the DOE’s nuclear emergency response program which
consists primarily of engineers, scientists, and other technical personnel from the
three weapons laboratories, production facilities, and other DOE management and
operating contractors who support the nuclear weapons complex. This program en-
sures a viable technical response is in place for any type of radiological or nuclear
accident or incident including radiological releases, U.S. nuclear weapons accidents,
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or a malevolent event involving an improvised nuclear device or radiological disper-
sal device. A robust exercise schedule is planned to provide challenging scenarios
for all radiological emergency response assets in order to verify the departmental
readiness to meet our mandated responsibilities. These scenarios include overseas
nuclear weapons accidents, field training exercises, multi-agency resolution of nu-
clear terrorism crises, response to transportation accidents and commercial nuclear
reactor accidents.

Defense Programs has restructured its technology partnership program to focus
on cost-shared collaborative R&D partnerships with industry which directly support
Stockpile Stewardship program objectives in applied computing, advanced manufac-
turing, and information technology. Examples of partnerships developed in fiscal
year 1997 and fiscal year 1998 include work with: a leading manufacturer of ma-
chining stations to eliminate operator exposure to highly toxic beryllium; software
vendors to maximize the efficiency of the weapons manufacturing cycle including
casting, machining, inspection, and final assembly; and an industrial leader in laser
ultrasonics to improve wall thickness measurements for critical weapon components.
We will continue similar efforts in fiscal year 1999 in support of Stockpile Steward-
ship.

Mr. Chairman, these are but a selection of the activities that are going on and
are planned for the stockpile stewardship program. While the program is hardly
without risk, I believe we have a high probability of success. Why do I feel as I do?

First, let me reiterate that we start from a solid base. The current stockpile is
well tested and well understood. The designers and engineers who built them are
available and are active. Indeed they are the ones who are creating the stockpile
stewardship program. They are the ones who are working on the stockpile now, and
are helping to train their successors.

Second, we have laid out a plan for the stockpile stewardship program—weapon
by weapon, part by part, that projects the tasks required to maintain the stockpile
over the next ten years, and beyond. We have concurrence on this program from
the Department of Defense, and the Joint Chiefs, and the Administration has com-
mitted to fund this program and all its parts.

Third, the President requires us to annually certify, to him directly, the safety,
reliability and performance of each weapon type.

Fourth, we have a back up. Under Safeguard C, the President requires us to
maintain the Nevada Test Site in a state of readiness, and the subcritical and other
experiments conducted there help keep the people sharp and ready. The successful
experiments bear evidence that the Nevada Test Site remains a “can do” operation.

Fifth, under Safeguard B the President requires us to maintain the vitality of the
nuclear weapons laboratories—Los Alamos, Lawrence Livermore and Sandia Na-
tional Laboratories. Mr. Chairman, those labs are among the best in the world—
in my opinion hey are the best in the world—and they are better now than they
were four years ago because of the enthusiasm and vigor with which they are at-
tacking the stockpile stewardship effort. History tells us that great labs need great
missions, and stewardship, like the Manhattan and Apollo projects, is just such a
mission. Our DOE labs will get even better because they are attracting the kinds
of people who are drawn to solve tough problems of national importance.

Sixth, and this is most important, we are doing stewardship now, and doing it
successfully. It has been five years since the last underground nuclear test. We have
completed our second annual certification and are working on the third. We have
modified the B61 bomb and seen it enter the stockpile to replace the aged B53
bomb. We have begun construction of new experimental tools—NIF, DARHT,
Atlas—and our computation program has developed the world’s fastest supercom-
puter—by a factor of three. And we have solved some problems that in the past
would have likely required nuclear testing by using stewardship tools. We have done
literally hundreds of experiments on existing facilities—Omega, Nova, and Z-pulse
power that increase our understanding of nuclear weapons. We have safely disman-
tled over nine thousand nuclear weapons since the end of the Cold War, have pro-
duced numerous parts, on time, while continuing to downsize the complex. This is
a system that works, and not just at the labs but also at the plants: Oak Ridge Y-
12, Pantex, Kansas City, Savannah River, and the Nevada Test Site.

Mr. Chairman, when President Clinton visited the Los Alamos National Labora-
tory, he stated “ I don’t think we can get the treaty ratified unless we can convince
the Senate that the Stewardship Program works”. I believe the Stockpile Steward-
ship program, if supported appropriately, can meet its goal of a safe and reliable
stockpile, indefinitely, without nuclear testing. Your committee has shown the lead-
ership in the Congress in providing that support and I enthusiastically look forward
to working with you. I know of no national security issue that is more important.
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children; and resides with his wife, Marilyn, in Washington, DC.

FISCAL YEAR 1999 BUDGET REQUEST

Senator DOMENICI. I note the presence of the chairman of the full
committee, Senator Stevens.

Senator Stevens, I appreciate your attending today and frankly
I want to make sure that it is understood that when we needed an
extra allocation for this program from the Defense Department in
order to get on with stockpile stewardship, the chairman of the full
committee was our leader and the one that has helped us. Without
him we could not have achieved much of this important work. So
there is a lot that goes into meeting these very difficult responsibil-
ities, and I want to publicly thank him for his effort and help.

Senator Stevens, do you have any questions this morning?

Senator STEVENS. Thank you for your comments, Senator.

Dr. Reis, the $4.5 billion, will that be an annual amount now for
the stewardship program?

Dr. RE1s. Our plan is yes; that would be an annual amount.

Senator STEVENS. For 10 years, we will put $4.5 billion into the
stewardship program.

Dr. REe1s. Of course, we have only put a 5-year budget together,
but our projection would be for 10 years, yes, sir.

Senator STEVENS. That is a substantial increase over the last 10
years in the nuclear program, is it not?

Dr. RE1s. It is an increase. Of course, if you go back 10 years,
back to 1987, it was considerably more back in those days when we
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were still producing weapons and still testing underground. If my
memory serves me correctly, it was about $5 or $6 billion a year,
at those times. Of course, it has dropped off considerably since we
stopped testing in 1992. It dropped down to about something just
under $4 billion.

DEFENSE PROGRAMS WORK FORCE

Senator STEVENS. Have you given us the detail of the work force
that is required for the stewardship program?

Dr. RE1s. Yes; we have.

In December of 1996, we produced what is called a programmatic
environmental impact statement for stockpile stewardship and
management, where as part of that analysis we looked at the work
force requirements.

Senator STEVENS. My last question. From your statement it ap-
pears we are going to maintain the full force that is necessary to
resume testing, and at the same time we are going to have a new
force that is dealing with the stewardship program, is that right?

Dr. RE1s. That is correct.

Senator STEVENS. So the manpower really is substantially in-
creased.

Dr. RE1s. The manpower actually drops down over what we had.
While we do not expect to have to resume testing, we are keeping
the facilities available, and we are keeping the core capability
available. If we had to go back and test, I am sure we would have
to augment, to some degree, the work force there. The same is true
with the production complex, Senator.

WEAPONS PRODUCTION COMPLEX

Senator STEVENS. Are you going to keep all the sites open that
you mentioned?

Dr. REe1s. All of the sites currently would be kept open. They
would be downsized and modernized, but we would anticipate keep-
ing every one of those sites open, yes, sir.

Senator STEVENS. Thank you very much.

DEFENSE PROGRAMS WORK FORCE

Senator DOMENICI. Mr. Chairman, might I mention that for in-
stance, the Nevada test site, pursuant to the understanding be-
tween the Joint Chiefs and the President, when the Joint Chiefs
agreed to the stewardship program, in lieu of testing, part of that
was that the Nevada test site be maintained in a state of readi-
ness. But I would state for the record, there are several thousand
fewer employees at the Nevada test site today under the current
readiness plan than when we were actively engaged in under-
gr(l)und testing. I believe the number is around 9,000 fewer person-
nel.

Senator STEVENS. It appears that there is an increase in the
stewardship program almost commensurate with that.

Senator DOMENICI. The stewardship program’s increases are not
much related to personnel as they are to new facilities and equip-
ment, diagnostic equipment that is necessary to diagnose the aging
of our weapons without testing.
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Senator REID. Mr. Chairman, could I say one thing before Sen-
ator Stevens leaves?
Senator DOMENICI. Sure.

BIPARTISAN SUPPORT FOR STEWARDSHIP

Senator REID. You complimented him for making sure that we
got a budget allocation that was appropriate. I think one of the un-
told stories of this Congress and the last 10 years has been part-
nership of Senator Stevens and Senator Inouye. I think the work
that they have done for the security of this country has been bipar-
tisan and has been some of the finest work that I have seen and
it has received no notoriety. Also, I think it has just been remark-
able, the work those two men have done.

Senator STEVENS. Thank you very much.

HISTORIC FUNDING FOR STEWARDSHIP

Senator DOMENICI. Let me just also state for the record to see
if I am correct, in 1997 the stewardship program, which was just
getting started, was essentially $4 billion, 53.918 billion.

In 1998, it went to $4.1 billion, so essentially we are saying that
without the add-ons to make the stewardship program work, the
10-year projection would have been $40 billion. But the current
agreement totals $45 billion.

Dr. REis. That is correct.

Senator DOMENICI. Is that a fair assessment?

Dr. REe1s. That is a fair assessment.

Senator DOMENICI. OK. Because $45 billion sounds—you know,
when you take it without a basis, startup, start basis, it sounds
like a lot more than $5 billion, $45 billion sounds like a lot more.

ASSESSMENT OF THE LABS

Dr. Reis, could you quickly do an assessment of the ability of the
three weapons laboratories to manage the critical centerpiece pro-
grams and activities of stockpile stewardship initiatives such as the
advanced strategic computer initiative, subcritical experiments,
DAHRT, et cetera? Do you have any concerns with the labs’ ability
to execute the elements of the stockpile stewardship program?

Dr. REis. I think the labs are frankly in among the best shape
they have been in many years Senator. I think it is important to
recognize that the labs really are responsive to challenges, and
when you give them difficult challenges they get better, and your
ability to solve those challenges get better.

I think if you have been to the laboratories recently you will com-
pare it to say, several years ago, you will recognize the whole spirit
of what is happening. The level of successful experiments that they
have done over the past 2 years really gives me the confidence that
those laboratories, if we maintain the course we are on, will clearly
be able to do the job.

Senator REID. Mr. Chairman, I have got to go vote to get the
ISTEA bill out. I will be back in 5 minutes.

Senator DoMENICI. If I am finished, I will leave it open.

Senator REID. Yes; because I have a few questions.
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ACCELERATED STRATEGIC COMPUTING INITIATIVE [ASCI]

Senator DOMENICI. Sure. We are going to submit some other
questions in writing, but let us talk a little bit about the acceler-
ated strategic computing initiative [ASCI] program.

Dr. RE1s. ASCI program.

Senator DOMENICI. That exists to some extent in each of the
three major laboratories.

Dr. RE1s. That is correct.

Senator DOMENICI. Could you tell us, are you experiencing any
problems, delays in maintaining the schedules, and if there are
some, what are you doing to correct this?

Dr. RE1s. For the most part I think we are on schedule in each
of the laboratories. I must point out, as you are aware, it is a very
aggressive schedule for the ASCI program and all the parts that
go with it. It is a very complex program. It involves not just the
laboratories themselves, but the contractors, the computer compa-
nies that we are in partnership with, and overall we are on that
curve.

We have had some concerns at the Los Alamos Laboratory with
Silicon Graphics/Cray. We expect to be able to put them back on
the curve shortly.

Senator DOMENICI. So you think that one, which is not quite up
to the scheduling properly as the others, will be brought back?

Dr. RE1s. Oh, we have a plan for getting back onto the curve.

Senator DOMENICI. I might state for the record that it is a little-
known fact outside of the community of scientists that relate to the
laboratories that the supercomputer that America went way out
front of the world on was developed because the demand, the mar-
ket demand for it was the nuclear weapons industry, Los Alamos
in particular. Livermore needed much more computing, and they
placed their requirements before the industry, and the industry re-
sponded to the demand to produce supercomputers.

I gather now, we are going through a subsequent phase, which
is even more pronounced than that one, wherein ASCI is going to
be the market driver for stronger and more powerful supercomput-
ers, is that correct?

OPERATING REQUIREMENTS

Dr. REIS. That is correct. If I could just take a second and ex-
plain how we did that. We started off the ASCI program by project-
ing in about the year 2004, which is when we would anticipate that
many of the designers would be reaching their retirement age, and
said, what are the specifications, the type of calculations that you
will need for stockpile stewardship?

And they came up with a number which we seemed quite re-
markable at the time of something like 100 trillion operations per
second (TeraOps), which was about, perhaps as much as 100,000
greater than people were actually working calculations at the time.
But that is what we needed to do. The approach that we chose was
not to go there in one step, and it was also clear that we could not
wait for industry to provide that.

So, what we were able to do was put together a partnership with
industry, with competitive procurements, that allowed us, step by
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step to move up in that direction. The first major step was the op-
tion red machine at Sandia National Laboratories, which as you
pointed out was about three times faster than any other supercom-
puter, and we are moving along that curve pretty much the way
we had to find it.

What makes that, I think, interesting is that the components, all
of the components, essentially, are being built out of commercial
commodity components so that the computer companies, as they
move along this train, will still be able to use those same super-
computers for other applications. I am sure many more uses than
just, obviously, nuclear weapons, so this is really causing a signifi-
cant boost to the U.S. computer industry as well.

ASCI FUNDING

Senator DOMENICI. Could you tell me, as I understand it, the
ASCI program, including stockpile computing, has experienced
funding increases of nearly $70 million for 1997 and 1998, and the
request for 1999 is $517.8 million. What is the total cost of the ef-
fort expected to be, what is the basis for that estimate, and when
do you expect the funding requirements to peak?

Dr. RE1s. I would have to check on those numbers. The peak is
coming up in a few years. That would be about $600 or $700 mil-
lion a year for the total computing. That is not just the ASCI part
but, of course, as you are aware we do a significant amount of com-
putation, if you will, production computation.

I think the key to the ASCI is, of course, I may be moving ahead
of your next question. I have not seen it.

Senator DOMENICI. I do not have one.

Dr. REIS. Then I certainly have not seen it—is, of course, that
we not wait until the year 2004 and the 100 TeraOps. We are using
it now, and will continue to use it.

As we move up that curve, we are learning a lot about the whole
simulation area. We are learning about how to interpret and pre-
dict the experiments that we are doing right now. The concept of
integrating a simulation with the experiments that we are doing,
looking at the previous tests, we are learning things about the un-
derground tests that we have not known before, is, I think quite
extraordinary.

[The information follows:]

ACCELERATED STRATEGIC COMPUTING INITIATIVE

Current planning indicates that the cost of the Accelerated Strategic Computing
Initiative, including Stockpile Computing activities, from fiscal year 1999 through
fiscal year 2004 is projected to be about $4-$4.2 billion. This estimate is based on
current projections of the cost of computer platforms being developed with industry
partners, the cost of ongoing activities with the laboratories and academic partners
on code development, modeling, tools and techniques, as well as creation of “super-
corridors” and other facilities for high performance interfaces to the weapon design-
ers. The peak funding is projected to be approximately $750 million in fiscal year
2003. However, we must acknowledge the possibility of unanticipated issues con-
cerning the stockpile for which additional computational efforts that offer greater
and more advanced technological responses would provide better value in terms of
cost and effort.
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ASCI CHIPS

Senator DOMENICI. Let me tell you what my flow charts here in-
dicate. The 1999 funding will be $517 million, and by 2003 it will
be $753 million.

Dr. REIS. Yes.

Senator DOMENICI. I assume that shortly after that——

Dr. REIs. I think it would stay at that level. Now, what would
happen as one projects further beyond that, of course, is that you
will start to drop off, because we would not anticipate beyond that
level of building new machines.

The key to the way these machines would work is as the chips
themselves get better, those improved chips go into the machines.
They are the same types of chips that you would have on your PC,
but as you know, they keep getting better. Those are the same
chips that go into these machines. We sort of get the first crack at
them, but nonetheless they are still advertised.

So, I would anticipate that the ASCI computers over time would
continue to improve as the chips themselves continue to improve.
Once we reach that level, then I would see those dollars dropping
considerably, because we would no longer be in the computer devel-
opment arena. We would just be using the computers.

MASSIVE PARALLEL CONSTRUCTION

Senator DOMENICI. Now, so we understand, this next market de-
mand pool that will be placed on the industry through this pro-
gram will be fulfilled principally by massive parallel computers, as
compared with reinventing a total new mainframe computer.

Dr. RE1s. That is right. Each of the computers will be built up
by putting together, the type of commercial computers that compa-
nies will then go out and sell as part of servers or as part of sim-
ulation engines, for other applications.

ASCI ROLE IN THE STOCKPILE STEWARDSHIP MISSION

Senator DOMENICI. Now, could you tell us in layman’s terms on
what this enhanced computing capacity will do in the stockpile
stewardship program that is so important to its maintenance as a
trustworthy and safe nuclear deterrent?

Dr. REIs. I think the basic problem that one faces in stockpile
stewardship is the aging of the nuclear weapons stockpile just like
we are. I mean, you may be designed in two dimensions. You sort
of age in three dimensions, little bumps and cracks and changes.

Senator DOMENICI. Just like us.

Dr. RErs. Just like us, wrinkles—you know, some of us lose our
hair. I do not see anybody in this—looking at you, you all seem to
be fully

Senator DOMENICI. A little obesity here and there.

Dr. RE1s. That is probably as far as we want to go on this discus-
sion, Senator. [Laughter.]

Senator DOMENICI. We will have a closed session.

Dr. REis. That is right. [Laughter.]

But what happens, of course, is that in a device like a nuclear
weapon, in which so much energy is in such a small package, those
little effects we understand now from looking at past tests, and so
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forth, can make a big difference. We have to be able to calculate
what those effects are.

They are in three dimensions, and we need to be able to put all
the calculations on a machine, that is, the effect as one goes
through the implosion process, the radiative transfer process, and
the energy leaving the nuclear weapon.

Senator REID. Would the chairman yield just briefly?

Senator DoOMENICI. I would be pleased to yield.

Senator REID. Dr. Reis, the thing I was so impressed with at the
test site this last time is their explanations that the reason these
supercomputers are so important is that the test results must be
obtained in a millisecond. I do not know if I pronounced that right,
but a lot less than a second.

Dr. REIS. Well, the events that occur during a nuclear explosion,
which we are trying to simulate, all occur in a very, very short pe-
riod of time.

Senator REID. Less than a second.

Dr. REIS. Much less than a second, and some effects are milli-
seconds, some effects are microseconds, and you have to be able to
understand that. You also have to be able to show that to the de-
signer, and then let the designer make changes. So it is not suffi-
cient just to say, I can run this calculation for a very long period
of time. He has got to be able to see what that effect is, basically
try different things, and this requires a very, very significant in-
crease in our ability to compute.

ABILITY TO BUILD SUPERCOMPUTERS

Senator REID. We know we can build the supercomputer.

Dr. RE1s. We feel comfortable that we can do that. Again, we
have put ourselves on a very aggressive curve.

I think the reason that we feel comfortable with that is we have
very good support from the computing companies we are working
with. We have also just completed a competition (path forward) for
some of the switching components and so forth, for moving up to
the 30 TeraOps regime.

We got very good responses from four of the major supercomput-
ing companies—IBM, Silicon Graphics/Cray, DEC, and Sun Micro-
systems—all gave us very, very good proposals.

They are now feeling comfortable with that, and I would suggest
that perhaps you bring in those people from the supercomputing
companies. Ask them very directly what their views are. Either
have a hearing or just maybe discuss with your staff—I am sure
they would be delighted to come in and just discuss with you what
tﬁeir views are, because they are not just looking to us in doing
this.

I mean, we have gotten on, if you will, we are pushing their
curve from where they expect to be able to sell these devices. These
are not special devices for us, they are made up of devices that they
expect to sell as part of their normal business.

We are pushing them a little faster, but they will tell you that
they expect to be building these things later. It is this problem of
time urgency that we are dealing with, which is to get the system
working before these designers retire, which has caused us to move
at such an accelerated pace. That is why we call it accelerated—
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an accelerated past where the normal computing business would
take us.

STOCKPILE STEWARDSHIP

Senator DOMENICI. Now, just to summarize one more time, what
we are saying and what the Joint Chiefs said when they agreed to
this idea of no underground testing, was that we used to determine
safety and reliability to a significant degree by having actual nu-
clear weapon tests. At one point they were above ground. We
moved away from that and tested for a long time underground—
we were doing underground testing for the same purpose.

Now, what was done when we decided to do no more under-
ground testing, we came up with a science-based stewardship pro-
gram that would attempt to make the weapons systems as safe and
as reliable as we knew they were when we did actual underground
nuclear testing, is that correct?

Dr. REis. That is correct.

STOCKPILE STEWARDSHIP AND THE COMPREHENSIVE TEST BAN
TREATY

Senator DOMENICI. And the big question which will be forthcom-
ing on the floor of the Senate when the Comprehensive Test Ban
Treaty is debated will be, are we as safe and as sure with no test-
ing and this stockpile as we were before?

And if the answer is yes, then the question is, if the whole world
is in that mode, can we be assured that there is no cheating going
on in terms of testing?

That is going to be the framework of the issue on the CTBT trea-
ty that the President has sent us. Is that essentially——

Dr. REis. I think that is it. That says it very well.

Senator DOMENICI. Now, the question, then, for the Congress and
for our subcommittee is, is that effort worth $500 million a year,
more than we were spending before we had this science-based
stockpile stewardship program in full effect, and that is essentially
the difference between about a $4 billion budget that existed and
a $4.5 billion, which it increased to, and maintain the nuclear
weapon stockpile in a manner you and other experts have deemed
the responsible way.

Dr. RE1s. That is correct.

Senator DOMENICI. Now, let me ask, it is not just advanced com-
puting that will be needed to determine the reliability and safety
in a stockpile which is not going to have any new weapons added.
There are other new diagnostic instruments, and I use that word,
because I do not know what else to call them. These tools and fa-
cilities will diagnose the parts and the reliability of various compo-
nents in an aging stockpile.

We are going to also add some equipment, one called the dual
axis radiographic hydrotest facility [DARHT]. Could you tell us
what it will do?

DARHT FACILITY

Dr. RE1s. What DARHT does, it is an advanced hydro testing de-
vice, and I should say DARHT is an advanced one. We have been
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doing this whole hydro testing business for many, many years. In
fiCt’ some of the early work at even the Manhattan project used
this.

What we try to do is simulate the behavior of the actual primary
explosive device. We do not use plutonium, but we use a simulant
metal and we light off the high explosive, we see how the pit forms,
and then we take an x ray, literally the same way you would do
when you went to the doctor to look at your lungs except it is done
in a very, very short period of time.

We see the cavity that this imploding pit has formed and we can
watch—Dby various diagnostics, the time history of the way that im-
plosion occurs.

But the key is, to let us look inside it, actually see what it looks
like, and that is what the DARHT facility does for us. We will be
able to look in more than one direction when we put in the second
arm. It will have much improved resolution so we will be able to
look at that x-ray picture much better, and we will also be looking
from another direction as well. So we will be able to get a much
better sort of stereoscopic look, the same way when you go to the
doctor you take an x ray from different directions, and then the ex-
pert, if you will, looks and says is that working all right.

We have, as you are aware, a number of tests both from what
we simulated in the past, and real underground tests so we have
a good idea of what the imploding pit looks like at various critical
times of its implosion.

What we will do with DARHT, then, is compare with these aged
systems what changes, again exactly the way you would if you
were going to the doctor. Let me look at a new x ray, compare that
with the old x ray, and then we have to assess. That is where the
simulation comes in. That is where the experts come in. Is that
going to make any difference or not? Because we do not want to
have to make any changes if we do not need to.

Senator DOMENICI. So for the record, DARHT means dual axis
radiographic hydrodynamic test facility, which we will never repeat
again. We will just call it DARHT.

Now, isn’t it true that some of the information—the date that
will be forthcoming from DARHT—these series of DARHT experi-
ments, will use the computer capabilities of ASCI to simulate what
is actually occurring. And this will aid in reference our understand-
ing to safety?

STOCKPILE STEWARDSHIP

Dr. Rei1s. The key, of course, is the computing, obviously it does
not do it all by itself. You cannot validate the computer codes. We
do the best we can, but indeed what we try to do is make sure we
are putting the right numbers into the computer; that the numbers
that come out make sense. So what we try to do with DARHT and
the various other parts of the system is to be able to predict what
those experiments might look like. That tells us whether our pre-
dictions are good.

We also, when we find something coming out the other end, we
want to ensure ourselves that we have noticed a change, perhaps.
Is that change important? We want to make sure that the theory
that goes behind that is a valid one, because every year we have



20

to go back to the President, based on all the tests, and say, OK,
is this stockpile sufficient to do the job or not? Is it still safe? Is
it still reliable?

We know there are going to be changes. The issue is, are those
changes enough to change your specifications?

Our safety standards we have for these nuclear weapons are cer-
tainly among the most rigid and extraordinary in the world, and
we have not, nor would we anticipate changing those standards in
any way, even though we are not testing in the future.

ADVANCED EXPERIMENTAL FACILITIES

Senator DOMENICI. Now, would you state for the record the other
key facilities, like Livermore’s national ignition facility [NIF], and
state for us what capability they provide, what the schedule is for
each one, and whether you foresee any significant changes that
might alter the project costs and schedules.

And I am not trying to hold anybody to exact cost, but we have
to be careful that we do not come up with estimates that are so
far off the mark that in 3 or 4 years we are sitting around here
trying to justify the money and somebody says the program is not
worth it because it is too expensive, so will you do that for us?

Dr. REIs. Yes.

Senator DOMENICI. And I also have some written prepared ques-
tions that are more precise on that on these subjects.

Dr. RE1s. I will be glad to do that. Those are very important
issues, Senator.

[The information follows:]

ADVANCED EXPERIMENTAL FACILITIES

A suite of enhanced capabilities that are needed to fill in the knowledge gaps and
provide data relevant to various stockpile concerns has been identified. The en-
hanced capabilities include ASCI and computations and subcritical experiments, as
well as advanced experimental facilities to provide high resolution data on the
stages of the nuclear explosion. The facilities are: Atlas, the Dual-Axis Radiographic
Hydrodynamic Test Facility (DARHT) and the National Ignition Facility (NIF), all
of which are currently under construction or in detailed design; the Short Pulse
Spallation Source enhancement to the Los Alamos Neutron Science Center
(LANSCE), which is an upgrade to an existing facility; and, an advanced hydrotest
facility (AHF) and an advanced pulsed power facility (APPF), both of which are
being assessed for the future. Wherever possible, the goal is to obtain data experi-
mentally by more than one method. The following table identifies the stage of the
nuclear explosion that each facility would address:

EXPERIMENTAL FACILITIES NEEDED TO ENSURE HIGH CONFIDENCE IN WARHEAD SAFETY AND
RELIABILITY

[Dollars in thousands]

Atlas DARHT AHF NIF APPF LANSCE
Improved physical models ...........ccoou..... X X X X X X
Early implosion [T X X e e X
Preboost ......c.cveveeeceeeee X X X X X X
BOOSE ..o e e e X
Primary-secondary coupling X X
Secondary implosion ........ X X

Total Cost .....ccccoooevee TBD  $1,198900  TBD  $16,700
Scheduled completion .........ccocccovveveneneene TBD  FY 2002  TBD FY 2003  TBD FY 2000




21

The current schedule for Atlas completion is the third quarter of fiscal year 1999.
However, design revisions are currently under consideration by the Department to
allow the design of a test capability which will meet programmatic requirements
within the existing estimated cost. The original design was too costly. The comple-
tion date is being delayed by an estimated 14 months to allow time for the nec-
essary redesign.

The first axis of DARHT will become operational during fiscal year 1999 and ex-
periments are scheduled to begin in June of 1999. The cost reflected includes the
full estimate for the four pulse technology selected for the second axis. We are very
confident of this estimate and do not anticipate further increases.

The cost estimate for NIF was established in December 1996, at the end of Title
1 design, and to date, the project is on schedule and within cost.

The fiscal year 1999 budget includes $7.7 million to complete funding for the
Short Pulse Spallation Source enhancement to the Los Alamos Neutron Science
Center (LANSCE). These upgrades will allow Stockpile Stewardship Program re-
searchers to obtain dynamic and surveillance measurements more quickly and accu-
rately. It will also improve facility reliability and maintainability and reduce worker
radiation exposure.

The fiscal year 1999 budget also includes $49 million for research and develop-
ment leading to a decision within a five year period whether to construct an ad-
vanced hydrotest facility and/or an advanced pulsed power facility.

EXPERIMENTAL ACTIVITIES

Senator DOMENICI. The staff reminds me now that you know, we
are already, certainly Senator Reid and I on this subcommittee, are
going to feel a lot of pressure as to whether we need the $4.5 bil-
lion each and every year, and we are surely not going to get signifi-
cantly more than that.

We are counting on the accuracy of your cost estimates and
schedules. We really need you to be sure your people are doing the
best work possible in that regard, because I do not perceive that
we are going to add 10 percent or 15 percent over the $4.5 billion
cap in order to accommodate costs which are significantly beyond
the estimates when we commit to a particular project.

Senator Reid.

Senator REID. Thank you, Mr. Chairman.

Of the many experiments and tests that are planned, it is your
unqualified opinion that we are doing this for the national interest,
security interest of this country?

Dr. REIS. Yes, sir.

Senator REID. And these are experimental activities separate and
apart from testing activities, is that true?

Dr. RE1s. That is correct.

Senator REID. And the chairman has gone over in some detail
the fact that while we are increasing the budget, but only by a lit-
tle bit over a 5-year period. Do you feel that you are going to have
sufficient resources to focus on the safety and reliability of the
stockpile?

Dr. RE1s. Yes; I do, Senator.

SUBCRITICAL EXPERIMENTS

Senator REID. Regarding the subcriticals at the Nevada test site,
have you yet been able to gauge the value of these experiments
from the few that have been done?

Dr. REi1s. Senator, I must tell you that I was looking forward to
those tests because I thought they would be very interesting and
very useful. I must tell you that I have been more than pleasantly
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surprised about just how useful they are, and you, of course, have
visited and seen that.

It is a major success story, I believe, for stewardship, because it
is working now. We have been able to answer some very significant
problems, again in combination with our understanding flowing
with previous experiments, using the ASCI computers to be able to
predict and to interpret what those results are.

Just with the two experiments so far, Rebound and Holog, from
the two laboratories, working together with the people at the test
site, we have more information on some very difficult problems
that in the past we simply did not understand by just looking at
data from underground testing.

So it has been, I believe, a major success story.

LABORATORY MORAL

Senator REID. Dr. Reis, one of the things that I recognized, and
I think I can speak for Senator Domenici, is the enthusiasm

Dr. RE1s. Yes.

Senator REID [continuing]. Of the scientific community out there.

When I say out there, this includes bringing some people from
the laboratories when they do these experiments.

It is as if they have a chance of winning the World Series. They
are really in their finest—they are dealing with pure science, and
I just found an esprit-de-corps there that is hard to express.

SUBCRITICAL EXPERIMENTS

Dr. RE1s. I am glad you mentioned that. I visited with General
Habiger. We went down to visit before the experiment started,
when they were in the process of being set up. It is a very unusual
experience to put on mining gear and all the safety equipment, go
down almost 1,000 feet, get down to the bottom, and then you put
on lab coats and lab gear on top of that.

Senator REID. Because it is so clean.

Dr. REIS. Because it is so clean down there. As you point out, the
enthusiasm of the people working is good. What is very interesting
is the level of diagnostics. In terms of the amount of diagnostics we
have on those subcritical experiments it is greater in many respects
than we had during an actual test.

That is because you are able to get closer, but also, you get much
finer detail. Of course, that is the fine detail we need, as I ex-
pressed to Senator Dominici because that is where the problems
are.

ARCHIVAL TEST DATA

Senator REID. And Dr. Reis, you compare what you do there with
the archival information that has been gathered with these hun-
dreds and hundreds of tests—you do have something to compare it
with, is that true?

Dr. REis. Well, that is key. I hope I get that point across, that
those archival tests are very, very important for us, because that
gives us the baseline. We are always looking for changes.

We do not anticipate going back into weapon production. So how
do you know whether current systems are going to work or not?
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Well, you have to determine: what are the changes that are taking
place; and then are those changes significant. That requires a lot
more detailed scientific understanding of what happens in nuclear
explosions.

SUBCRITICAL EXPERIMENTS

Senator REID. We are planning for four subcriticals per year.
Only three are scheduled this year. Could you explain why?

Dr. RE1s. The fourth is actually within about 2-3 weeks after the
end of the fiscal year, so much of the planning of the funding for
that is actually in 1998.

As you are aware, those are not easy experiments. There are a
lot of diagnostics. There is a lot of thought that goes into them, and
we are trying not to press the schedule faster than makes sense,
but we are aggressively pushing the subcriticals, because they are
on the critical path to the resumption of the pit production at Los
Alamos.

So there are a number of experiments we have to do. We have
to understand what is happening to both new plutonium and aged
plutonium. We have to understand the difference between cast and
wrought plutonium. The detailed experimental information that
will be gained from those subcritical tests in relation to the pre-
vious tests that we had done underground are tying it together
using the simulation techniques that we are developing at the
same time.

AGING WORK FORCE

Senator REID. One of the things, Dr. Reis, that has been difficult
is with the passage of time some of the scientists that we had that
were working on these programs decades past are leaving because
of death, retirement. Aren’t we losing the knowledge of a genera-
tion of scientists, physicists, and engineers who build and test
these nuclear devices?

Dr. REIS. Indeed, that gets back to why $4.5 billion and not $4
billion, or some other number. It has to do with the rate of the pro-
gram, because we are moving very rapidly on many fronts, on the
experimental front, on the computational front, throughout the
whole program.

It is based on our feeling comfortable that we have the steward-
ship program in place, working, before those people retire, because
those are the people that raise their hands and tell you yes, this
is a program that we feel, with our test experience, will be suffi-
cient.

While we do numbers, we do calculations, we do experiments,
Senator, it really comes down to the level of expertise of those peo-
ple. We need the same level of expertise, perhaps even more, when
we are not testing in the future than we have in the past. The peo-
ple who judge that are the people who have had that experience.

CHALLENGE OF STEWARDSHIP

Senator REID. Dr. Reis, also we have made this very difficult for
ourselves, have we not, by playing with a set of rules that, for ex-
ample, does not generate any nuclear yield of any kind. It makes
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work for the scientific community, those that have been involved in
it in the past, and those we want involved in the future, it makes
their job extremely difficult, and that is why we are talking about
super-supercomputers, and we are talking about all of these na-
tional ignition facilities and all these other methods of experiments
that have no nuclear yields.

Dr. REIs. That is certainly true, and that is the challenge that
we have to face, that these are tough, very, very difficult jobs.

I think it is a more difficult job we have to do now than, in fact,
building a weapon from scratch if you had the ability to go test it.

Senator REID. Dr. Reis, there have been articles written—I read
one yesterday, in, I think it was the National Journal, where I am
not sure you were quoted, but there were other scientists who were
quoted as saying that the program about which we are engaged is
as difficult as the Manhattan project or sending someone to the
Moon.

Dr. RE1s. Yes; I think it is of that magnitude, and I am not at
all surprised. When you are dealing with a program of that mag-
nitude, the $45 billion over 10 years sounds like a lot of money, but
certainly not way out of whack for the job we are trying to do in
terms of its scientific and engineering difficulty, and also the rate
at which we have to do it.

What is interesting about comparing it to Apollo and the Man-
hattan project is that they were time-driven. You had to have the
job done by a certain time.

And that is what drives the importance of why we need experi-
mental facilities like DARHT and Atlas and some of the pulse
power work. That is what drives the rate at which we have to do
subcriticals. That is certainly what drives the ASCI program, and
why we simply cannot wait for the computing companies to sell us
the next big computer that they find, that they are selling to every-
body else.

Senator REID. Mr. Chairman, I would ask your permission to
submit some questions in writing. I have to go up to the ISTEA
markup, we are reporting that out, and I need to be there, so I am
going to have to leave.

TRITIUM SUPPLY

Senator DOMENICI. Senator, I am going to close the meeting
down now. Your questions will be incorporated into the record.

Dr. Reis, just one last question. With reference to tritium
sources

Dr. RE1s. Yes.

Senator DOMENICI [continuing]. We have a situation where by
2000—what, 4 or 5?

Dr. RE1s. 2005 is our current need date for new tritium.

Senator DOMENICI. We will need a new source given the current
stockpile requirements.

Dr. RE1s. We have to start producing a new source by 2005.

Senator DOMENICI. Now, is it not correct that if we go the accel-
erator technology route it will cost between $4 and $4.5 billion over
time, and if it is possible to go with a commercial light water reac-
tor—and I am not suggesting we have all the problems ironed out
on that—that it would be in the neighborhood of $1 billion?
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Dr. RE1s. Those numbers are roughly correct.

Senator DOMENICI. And the fiscal year 1999 budget request
makes no choice between the options, but includes $157 million to
get started, is that correct?

Dr. RE1s. To continue one of those, yes, sir.

Senator DOMENICI. Can you have your answers to our questions
back by the end of March?

Dr. REis. Certainly.

Senator DOMENICI. We are going to mark up as early as we can.

Dr. RE1s. We will try to get them back to you as early as we can.

PREPARED STATEMENT OF SENATOR CRAIG

Senator DOMENICI. Senator Craig has a statement that will be
inserted in the record, and Senator Cochran has a series of ques-
tions which will be submitted for answer within the established
rules of getting them to us by the end of March.

[The statement follows:]

PREPARED STATEMENT OF SENATOR LARRY E. CRAIG
DEPARTMENT OF ENERGY: DEFENSE PROGRAMS

As the subcommittee convenes to consider the important national security func-
tions carried out by the Department of Energy, I would like to take this opportunity
to highlight one particular program. There has been a well coordinated effort be-
tween the Idaho National Engineering and Environmental Laboratory, in my state,
and Los Alamos National Laboratory in the Chairman’s state of New Mexico on a
program called Defense Programs Environmental Surety. This program uses basic
research results from Los Alamos and then applies Idaho’s engineering skills in de-
signing industrial systems to meet various environmental needs at Los Alamos.

The Office of Defense Programs within the Department of Energy has done a good
job of integrating INEEL into the Enterprise Integration program, and deserves rec-
ognition for a job well done. In turn, the INEEL provides high-quality services to
the weapons complex, while helping maintaining the security and robustness of our
nuclear weapons program.

The defense programs within DOE have demonstrated leadership in recognizing
the core strengths of each laboratory and encouraging this teaming effort. I com-
mend DOE for that, and for placing the Environmental Surety program in the Presi-
dent’s budget request for fiscal year 1999. I am sure that INEEL’s skill base in ap-
plied engineering can continue to meet this and other needs for the DOE weapons
complex.

Dr. REes. All right. We will try to do that.

Senator DOMENICI. Do you have anything else you would like to
discuss with the committee?

Dr. REis. I think that should do it, other than to thank you again
for more than interest in this. This is a very important project.

I cannot think of any more important one that we are doing, and
again, this committee has shown, both yourself, Senator Reid, other
members, and the staffs that you've assembled to work on this.
They ask tough questions continually, and we are doing our best
to answer those, but this has got to be a strong bipartisan effort,
and Senator, we are in your debt for what you have done so far.

Senator DoOMENICI. Well, I want to close the record by saying you
have understated the significance, as you usually do. It is tremen-
dously important to the nuclear stockpile. For those who do not
think we ought to have a stockpile at all, and there are some, obvi-
ously this sounds like something we are wasting money on. But for
those who know the significance of maintaining a solid, reliable,
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and safe stockpile, it seems to me that we have a job of educating
a lot more Senators from both parties.

This is not just any run-of-the-mill program. The Chief of Staff
and all of those who serve with him are expecting the stockpile
stewardship program to work—to keep our weapons stockpile reli-
able and safe. You have got the President, who has said no under-
ground testing, expecting this to work, and I assume, although
many Senators were against stopping underground testing, we
have done it as a Nation and a treaty is pending.

So, we can put off a lot of things, but this one is a pretty dan-
gerous one for the kind of world we live in. Knowing what the
stockpile looked like in countries like Russia for the foreseeable fu-
ture, we have to do something like this, and we will do our best,
and you have done a great job explaining to the scientific commu-
nity.

ADDITIONAL COMMITTEE QUESTIONS

Many of them think it is a very exciting science-based research
program from which much science will evolve, and that it is one of
the major research programs going on now by way of Government-
directed programs, and from it will come many computer capabili-
ties and ideas, and many other items of scientific significance are
going to evolve.

[The following questions were not asked at the hearing, but were
_subI]nitted to the Department for response subsequent to the hear-
ing:

QUESTIONS SUBMITTED BY SENATOR DOMENICI
GENERAL QUESTIONS

Question. Dr. Reis, is the nuclear weapons stockpile safe and reliable, and does
DOE have the capability to meet the requirements of the Defense Department for
fiscal year 1999?

Answer. Yes, the Nation’s nuclear weapons stockpile is safe and reliable. The Sec-
retaries of Energy and Defense have completed two annual certifications to the
President that the nuclear weapons stockpile is safe and reliable and that no nu-
clear testing is required. At this time, the Department of Energy has the capability
to meet the nuclear weapon requirements of the Department of Defense as approved
and delineated by Presidential guidance.

Question. Dr. Reis, how long will we have to wait until it can be determined that
the science-based Stockpile Stewardship program works and can be fully relied upon
in the absence of underground weapons testing?

Answer. Stockpile Stewardship is working now. While it has been more than five
years since the last nuclear test we have successfully addressed several stockpile
issues by using the experimental and testing tools available today. This provides
confidence that the even more powerful computing and testing tools being developed
will allow us to solve future stockpile problems without nuclear testing. By annually
certifying the safety and reliability of the stockpile, the DOE will confirm that
Stockpile Stewardship can be relied on now and in the future. We have successfully
completed the process twice, and the third annual certification process is well un-
derway. A copy of the second certification was provided to the Congress by the
President on February 12, 1998.

Question. Dr. Reis, how would you assess the ability of the three weapons labs
to manage the critical, center-piece programs and activities of the Stockpile Stew-
ardship initiative, such efforts as the Accelerated Strategic Computing Initiative,
Subcritical Experiments, DARHT, etc.?

Answer. The Department’s three weapons labs have done an excellent job of defin-
ing the stockpile stewardship program initiatives and in most key areas are moving
aggressively and effectively in carrying these programs out. The labs successfully
implemented the development of the world’s fastest computer at Sandia National
Laboratories, the conduct of three subcritical experiments, and the start of construc-
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tion of the National Ignition Facility. These successes confirm their ability to man-
age the critical programs of Stockpile Stewardship. With respect to DARHT, unan-
ticipated changes in technical requirements impacted the schedule and cost of the
project, which in turn will require significant changes in both the DOE and LANL
management. We also have concerns with some of the technical issues regarding the
Blue Mountain computer at LANL, and we are shoring up our management process
here as well.

Question. Do you have any concerns with the Labs ability to execute the elements
of the Stockpile Stewardship program?

Answer. If long term, adequate stable funding is provided, I believe we will be
able to execute all elements of the program.

Question. Are you confident that the management and leadership of the national
Wleagons laboratories is aware of the need to effectively manage costs and sched-
ules?

Answer. Yes, the directors of the weapons laboratories are fully aware of the im-
portance of delivering the key elements of the Stockpile Stewardship Program on
time and within budget. They have stated that Stockpile Stewardship is their top
priority program, and are acting accordingly.

Question. Specifically, what are you doing to ensure that appropriate structures
and personnel are in place to carry out these high priority activities?

Answer. I, and each of my Deputies and their DOE staff, conduct frequent pro-
gram reviews, workshops and independent analyses. We participate fully and en-
courage independent reviews and analyses by the United States Strategic Com-
mand, other DOD elements, other parts of the U.S. government such as OMB, NSC,
gnd OSTP and outside groups such as the JASONS and the National Academy of

ciences.

Question. Dr. Reis, please explain the interrelationship of each of the major ele-
ments of the Stockpile Stewardship and Management program and how they com-
plement each other.

Answer. The Stockpile Stewardship Program is an integrated program, and all of
its parts must work together if it is to be successful. As a start, we conduct surveil-
lance to determine the condition of the current stockpile, find any defects, assess
what effect these defects have on the safety and reliability of the weapons, and re-
place defective parts with remanufactured parts and certify that the weapons will
perform to their safety and reliability specifications. Because the stockpile must re-
main safe and reliable indefinitely, we must project this cycle of surveillance, as-
sessment, remanufacture and certification into the future, and much of the stockpile
stewardship program involves investing in the tools, facilities and people for the fu-
ture. This investment schedule is driven by the fact that the people who designed,
built, and tested the current stockpile are retiring and will no longer be available.

Question. How will the work being accomplished in the science and computing
area benefit the production complex?

Answer. The science and computational simulation efforts will enable the model-
ing of complex fabrication and manufacturing processes to a degree that has here-
tofore not been possible. These include, for example, rapid prototyping of newly de-
veloped parts using tools developed in the Accelerated Strategic Computing Initia-
tive. This modeling will enable us to predict the sensitivity of manufacturing proc-
esses on product performance and to predict the life of the new product, and as a
result reduce production cost and cycle time.

ACCELERATED STRATEGIC COMPUTING INITIATIVE (ASCI)

Question. Explain the importance of the ASCI program to the Stockpile Steward-
ship initiative and how this advanced computing capability will be integrated with
other critical Stewardship activities?

Answer. ASCI is a time-critical, essential element of the Department of Energy’s
Stockpile Stewardship initiative. ASCI enables DOE to make the required shift from
the past stockpile management approach that was based on new weapon develop-
ment and nuclear testing to a science-based approach based on maintenance of the
existing stockpile through simulation and fundamental experiments. Specifically,
ASCI will create and provide to all stewardship activities the leading-edge weapon
simulation capabilities that are essential for maintaining the safety, reliability, and
performance of the nation’s nuclear stockpile under the current nuclear test morato-
rium and will meet the challenge set forth by the Comprehensive Test Ban Treaty.

Under the Stockpile Stewardship Program, computational modeling and numeri-
cal simulation provide the integration of theory, past nuclear test data, and existing
and new experimental results into results that can be verified and validated for
stockpile assessment and certification. Advanced computational capabilities (applica-
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tion codes, computing platforms, supercorridors, and various tools and techniques)
are currently being developed and incorporated into ongoing stockpile computational
activities. The weapons scientists and engineers will rely on numerical simulations
and experiments to a greater extent than in the past. The goal is to combine past
nuclear test data, computational modeling and new data to fill in knowledge gaps
and extend the fundamental understanding in all areas related to nuclear weapons
assessment.

The ASCI computational modeling and numerical simulation capabilities support
the assessment and certification actions defined by the Stockpile Life Extension Pro-
gram (SLEP) activities. Similarly, they are vital to the success of the Enhanced Sur-
veillance Program plans to predict weapons component aging and lifetimes and the
Advanced Design and Production Technologies (ADaPT) plans to establish weapons
component remanufacturing processes and techniques. Further, the ASCI capabili-
ties will accelerate the traditional symbiotic and iterative improvements back and
forth between the designer’s theories, models, and simulation and the experimental-
ist’s tests at current and future experimental facilities, such as the Dual Axis Radio-
graphic Hydrodynamic Test (DARHT) facility and the National Ignition Facility
(NIF).

Question. Discuss briefly how the ASCI programs at each of the three weapons
labs is progressing.

Answer. The three national weapons laboratories are progressing on schedule in
reaching the ASCI Program Plan objectives. They are providing the application
codes and related science needed to address weapon safety, reliability, and perform-
ance without nuclear testing. They are developing improved tools, methodologies,
and infrastructure to utilize this unprecedented volume of data. The labs are run-
ning simulations on the new ASCI platforms with the existing codes faster, and per-
forming calculations and simulations with new codes with physical and engineering
details and physics models that were impossible to contemplate before. The labora-
tories are providing weapons designers and analysts with computer center oper-
ations, model development, and code maintenance services necessary to support the
current Stockpile Stewardship Program activities. They support the assessment and
certification of the existing nuclear weapons stockpile by providing incremental up-
grades to existing codes and computing platforms.

Question. Are you experiencing any problems or delays in meeting expected sched-
ules, and if so, why and what is being done to correct those weaknesses?

Answer. We are concerned with the some of the technical issues surrounding the
ASCI Blue Mountain system. DOE and the Los Alamos National Laboratory man-
agement are working closely with SGI/Cray to resolve the technical issues they face
in developing the Blue Mountain system. SGI/Cray canceled planned production of
the microprocessor chip used in the computer system in the 3 TeraOps Blue Moun-
tain system scheduled for initiation of assembly in December 1998. DOE, Los Ala-
mos National Laboratory, and SGI/Cray are currently developing a revised plan for
Blue Mountain system development. A new plan is expected in June 1998. We re-
main on the overall curve to demonstrate a three TeraOps capability in 1999 with
the IBM Blue Pacific System at the Lawrence Livermore National Laboratory.

The Secretary of Energy announced on February 12, 1998, that DOE has awarded
a contract with IBM Corporation for delivery of the 10 TeraOps system that will
be sited at the Lawrence Livermore National Laboratory by 2000. In 1998, we
awarded contracts to four major U.S. computer companies for the Pathforward Pro-
gram to develop interconnect and scaling technologies for 30 TeraOps systems.
These technologies are intended to reduce the technical risk in developing a 30
TeraOps computer system.

Question. Why was the 2004 date for development of the a 100 Tera Flop pre-
dictive simulation capability established?

Answer. The year 2004 was chosen because by that date a significant number of
test-experienced weapons designers will be retiring. These test-experienced design-
ers must be provided with the appropriate simulation tools in time for them to vali-
date the simulation codes based on their intimate knowledge and experience with
the nuclear weapons.

Que?stion. What would be the impact of stretching out the 2004 date by several
years?

Answer. Stretching out the 2004 date by several years would increase the risk to
a successful stockpile stewardship program. The success of a science based stockpile
stewardship program, depends upon staying as close as possible to our scheduled
milestones.

Question. Provide an annual funding profile for both ASCI and Stockpile Comput-
ing for the next 5 years.
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Answer. The current five year estimates for ASCI and Stockpile Computing in-
cluded in the fiscal year 1999 Congressional Budget Request follow. Program fund-
ing requirements for fiscal year 2000 through fiscal year 2003 will be refined each
year, guided by policy, planning, and program workload information at that time.

[In millions of dollars]

Fiscal Year

Question. What are the key activities to be completed in fiscal year 1998 and how
does progress on those items compare to the schedule required to meet the 2004
date for development of a 100 Tera Flop capability?

Answer. Within ASCI and Stockpile Computing, there are a number of key activi-
ties that will be completed in 1998 which include upgrading the ASCI Blue Moun-
tain system to about 400 GigaOps (billion operations per second) and the ASCI Blue
Pacific to 980 GigaOps; validating a new 3D hydrodynamics code with 2D legacy
code results; awarding the contract for the 10 TeraOps system; developing the tech-
nical requirements for a 30 TeraOps system; prototyping high speed network switch-
es and classified network operations; and bench marking of 3D models to hydro-
dynamic test data. Continued simulation and modeling with new and legacy codes
will support the certification of the B61 Mod 11, W76 Revalidation, W88 pit rebuild
assessment, and the W87 life extension certification. A more complete listing of de-
tailed activities are available in the implementation plans for the ASCI program.

Question. What are the key activities proposed to be undertaken in fiscal year
1999 and what is the schedule for completing each?

Answer. The key activities proposed to be undertaken in fiscal year 1999 are the
three new programs of Numeric Environment for Weapons Simulation (NEWS), Dis-
tance and Distributed Computing (DisCom2), and the Verification and Validation
(V&V). These three new programs provide the weapons designers and analysts at
three national laboratories the capability to work on application and weapons codes
from a distance, to install supercorridors to the large-scale computers for high per-
formance interfaces for designers, and validate simulation on archival nuclear data
and above ground experiments. In addition to these new programs, we plan to begin
in fiscal year 1999 the contractual process to acquire the 30 trillion operations per
second computer system, the next major step in ASCI to reaching the 100 TeraOps
level by 2004. Other fiscal year 1999 key activities include: an initially validated 3D
burn code for primaries; linking all three nuclear weapons laboratories at an ex-
tremely high bandwidth for classified computing; implementing dedicated high-per-
formance graphic engines to enable real-time, 3D visualization; and achieving the
3 TeraOps milestones for Option Blue.

Question. What is the current status of reaching the 3 Tera Flop computing level?

Answer. Our planning process is to reach a 3 Tera Flop computing level in 1999,
and we see no difficulty in demonstrating this capability in the target time frame.

Question. What is the schedule for development of a 3, 10-30, and 100 Tera Flop
computing capability?

Answer. The planned schedule for the ASCI computing capability of a 3, 10, 30,
and 100 TeraOps is on target. As you see from the attached chart, the 3 TeraOps
is planned for demonstration in 1999; the 10 TeraOps for which the contract to de-
velop the 10 TeraOps was recently announced by the Secretary of Energy is planned
for demonstration in 2000; the 30 TeraOps has a target date of mid 2001; and the
100 TeraOps has a target date range of late 2003 or early 2004.

Question. Provide a chart for the record which shows the key elements of reaching
each computing level and the major milestones for completing each element.

Answer. The attached chart referenced in the previous question shows the key ele-
ments of reaching each computing level and the major milestones.
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Question. Funding is being requested to begin the “Distributed Computing At A
Distance” effort. Describe this activity and why it is important to begin this effort
in fiscal year 1999.

Answer. The “Distributed Computing at Distance” effort, more commonly known
as the Distance Computing and Distributed Computing (DisCom2) Program, will de-
liver key computing and communications technologies that complement the ASCI vi-
sion. DisCom2 will accelerate the ability of the DOE national laboratories and
plants to apply vital high-end and distributed computing resources (from desktops
to TeraOps) across thousands of miles to meet the urgent and expansive design,
analysis, and engineering needs of stockpile stewardship. Specifically, DisCom2 in-
cludes two key strategies that will assist in the development of an integrated infor-
mation, simulation, and modeling capability. The first strategy, distance computing,
will develop the technologies and infrastructure necessary to enable the efficient use
of high-end computing platforms by remote sites. The second strategy, distributed
computing, will focus on the delivery of mid-range computing and communications
technologies that can be flexibly configured to provide both capacity and capability
computing that will support DOE’s science, engineering, and remanufacturing re-
quirements for stockpile stewardship.

It is essential to begin this effort in fiscal year 1999 in order for this program
to keep pace with the developing ASCI related structure that requires each of the
Defense Programs laboratories to use resources, particularly the large-scale comput-
ers, that are not geographically co-located with their design and analysis experts.

Question. How much is being requested in fiscal year 1999 and future years for
this effort?

Answer. In the President’s fiscal year 1999 budget request, the amount planned
for the “Distributed Computing At a Distance” effort is $28.4 million. In fiscal year
2000, the estimated amount is $48.2 million, and for fiscal year 2001-2003, remains
constant at $47.7 million. In fiscal year 2000, DisCom2 will extend the distance
computing and distributed computing environment to include all the laboratories
and plants, resulting in a substantial increase in both the number of end users and
the scale of infrastructure required. This will enable the application of high-end
computing resources to a wider set of problems that address the urgent and expan-
sive design, analysis, and remanufacturing requirements of stockpile stewardship.

Question. The budget justification for fiscal year 1999 indicates that a “Numeric
Environment for Weapon Simulation” initiative will be started. Describe this pro-
gram and its relationship to the ASCI program.

Answer. The Numeric Environment for Weapons Simulation (NEWS) initiative
will deploy unprecedented capabilities for visualizing, storing, transporting and
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managing massive data sets resulting from the ASCI simulations, above ground ex-
periments and previous underground tests data. NEWS will create localized Data
Exploration Super Corridors to support large-scale data analysis and assimilation
tasks for individual researchers and for multi-member weapons assessment teams.
Future weapon assessments will rely on the judgments of technical personnel in-
creasingly removed in time and experience from nuclear testing. Consequently, they
will rely on high-fidelity simulations, coupled with above ground experiments and
historical data, to build their experience base. However, the high-fidelity simula-
tions required to train tomorrow’s designers will produce data sets that will vastly
exceed today’s computing capability in both quantity and complexity. These data
sets expected to be 1,000’s to 10,000’s times larger than the simulation data sets
created today. New and innovative approaches to information and data management
and data analysis and assimilation will be required. NEWS will focus on overcoming
these technological obstacles to unleash the full potential of ASCI-scale systems for
designers and analysts residing at the nuclear weapons laboratories.

Question. What is the total cost of this activity expected to be?

Answer. The total cost of the “Numeric Environment for Weapon Simulation” ini-
tiative is planned to grow to about $77 million by fiscal year 2001 and remain at
that level through full validation of the ASCI simulation codes. Some savings might
occur in the future if research in scalable visualization and presentation systems
proves successful in the future. It is essential for this initiative to be funded in order
to support the weapons designers and analysts as they work with huge amounts of
data needed to create accurate weapons simulations to certify that our nation’s
stockpile is safe and reliable.

Question. How much funding is included in the fiscal year 1999 budget and what
are the annual funding requirements expected to be over the next 5 years?

Answer. The requested amount in fiscal year 1999 for the Numeric Environment
for Weapons Simulation (NEWS) initiative is $31 million. The estimated annual re-
quirements over the next five years are expected to be approximately $68.7 million
in fiscal year 2000; $77.6 million in fiscal year 2001; $77.6 million in fiscal year
2002; $78 million in fiscal year 2002; and $77 million in fiscal year 2003. This fund-
ing will implement a variety of key activities in the areas of Input/Output, Valida-
tion and Archival systems storage, weapons designer networks, pre- and post-proc-
essor systems and designer visualization environments.

SUBCRITICAL EXPERIMENTS

Question. What are subcritical experiments and how important are they to the
Stockpile Stewardship effort?

Answer. The subcritical experiments at the Nevada Test Site are scientific experi-
ments to obtain technical information needed for the success of Stockpile Steward-
ship and are very important to that effort. Subcritical experiments involve high ex-
plosives and nuclear weapon materials, particularly plutonium. In an experiment,
the high explosive is detonated to create high pressures relevant to those achieved
in a nuclear weapon; however, the configuration and quantities of materials are
such that nuclear criticality cannot be reached. This means that there can be no
self-sustaining nuclear chain reaction.

The experiments will provide data needed for assessing nuclear weapons perform-
ance and safety via advanced computer simulation. The experiments will provide
data on the high pressure behavior of weapons material (including equation of state,
strength, and ejecta), benchmark data on the hydrodynamics of weapon materials,
the effects of aging on materials, the effects of remanufacturing techniques and
other valuable technical data. In addition to these data, these experiments will help
provide mechanisms to maintain a national nuclear test readiness capability by pro-
dluctively utilizing resources and operational skills needed for an underground nu-
clear test.

Question. Does the science-based Stockpile Stewardship plan approved by the
President specifically include subcritical experiments?

Answer. The President directed that the Department conduct a program of
science-based Stockpile Stewardship. The program to implement this directive is de-
scribed by the Department in the Stockpile Stewardship Plan (SSP), which includes
subcritical experiments as an important element.

Question. 1 believe sufficient funding was provided for fiscal year 1998 for DOE
to conduct four subcritical experiments. Will DOE be able to execute four experi-
ments as planned? If not, explain why.

Answer. Currently, the Department is planning to conduct three subcritical ex-
periments in fiscal year 1998 and a fourth following shortly in the month of October.
Most of the preparatory work for the fourth test will be completed in fiscal year
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1998. This scheduling is dictated by technical and operational factors related to the
experiments. Of course, as with any experimental program, technical and oper-
ational issues may require further changes in these plans; however, funding is not
an issue at the present time.

Question. What is DOE doing to ensure that delays are held to a minimum in
order that these critical experiments are completed on time?

Answer. The Department has established what we believe is an efficient system
to conduct these experiments in a manner that is safe, cost-effective and scientif-
ically productive. The process includes scientific and policy reviews and necessary
safety and criticality evaluations. Once the first experiment was conducted in July
1997, the second followed a little over two months later. The next experiment is ex-
pected to be conducted in March of this year and three more are planned by the
end of the calendar year.

Question. How much funding was appropriated for subcritical experiments in fis-
cal year 19977

Answer. Funding for subcritical experiments is appropriated as part of the core
Stockpile Stewardship Operation and Maintenance Account, not specifically for the
experiments. Thus, there is no single accounting category to collect costs associated
with the experiments. However, an estimate of the fiscal year 1997 funding that can
be associated with this program effort is $40 million.

Question. How many experiments were planned to be undertaken?

Answer. In April 1997, Secretary Pena announced the schedule for the commence-
ment of subcritical experiments. Two experiments were planned: one in June 1997
and the second in the fall of 1997.

Question. How many were actually completed?

Answer. The two experiments announced in April 1997 were completed. The first
in July 1997 and the second in September 1997.

Question. How much funding is included in the fiscal year 1999 budget for sub-
critical experiments and how many experiments are expected to be executed?

Answer. In the fiscal year 1999 funding request, $82,065,000 is associated with
these experiments as well as supporting our Test Readiness posture. It is expected
that three to four experiments will be conducted in this time period. However, the
actual number conducted may vary due to the scientific needs of the program (which
bears strongly on the complexity and difficulty of each experiment), the results of
prior subcritical and/or preparatory experiments, and the effect of unforseen oper-
ational issues that may arise.

Question. Provide a chart for the record which shows the schedule for each sub-
critical experiment planned for fiscal year 1999 along with key milestones for each
experiment.

Answer. While the general technical objectives and estimated target times for the
fiscal year 1999 experiments have been identified, no detailed time lines have been
finalized. Preliminary target times for execution of these experiments are as follows:

CLATINEL .ottt s October 1998.1
Trotter .... ... June 1999.
Oboe ........ v July 1999.
BUCKSKIN ..oiiiiiiiiciiieccee ettt et e September 1999.

1With most preparatory work performed in fiscal year 1998.
NATIONAL IGNITION FACILITY (NIF)

Question. Briefly, what is the importance of the NIF to Stockpile Stewardship?

Answer. The National Ignition Facility (NIF) is essential for the success of the
science-based Stockpile Stewardship program. It permits us to do the relevant weap-
on physics experiments and measurements important for primaries and secondaries
at temperatures and densities close to those occurring in nuclear weapons detona-
tion. The NIF will examine the effects of specific age-related changes and other nu-
clear component modifications on weapon performance. Experiments at the NIF will
provide data on how materials behave under extreme conditions similar to those
found in a nuclear weapon test. The fusion ignition mission will provide a rigorous
test of simulation codes developed under the Advanced Strategic Computing Initia-
tive.

The NIF will be the world’s premier laser facility attracting the highest quality
scientists for work in high energy density science important for weapons physics.
It will provide an excellent tool for recruiting and training the next generation of
scientists for the Stockpile Stewardship Program. Two JASON panels have stated
that the NIF is the most scientifically valuable of the programs proposed for science-
based stockpile stewardship. The NIF’s value to the stockpile stewardship is recog-
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nized internationally with similar high powered laser fac1ht1es being planned in
France and Great Britain by their respective weapons program

Question. What is the status of the major critical path items scheduled to be com-
pleted in fiscal year 19987

Answer. The critical path items for fiscal year 1998 are the foundations for the
Laser Building and the Target Building which are currently four weeks behind
schedule. These activities were delayed in November due to the impact of early El
Nifo rains which have now been mitigated by implementing wet weather construc-
tion features at the site. We expect that the critical path schedule can be completely
recovered by the end of the year.

Question. Provide a chart for the record which shows the schedule for each major
critical path item planned for fiscal year 1999.

Answer. The are several major critical path items for the NIF that will be accom-
plished in fiscal year 1999. These items and their schedule for completion are :

Critical path item Date
Optical Assembly Building Ready for Equipment Installation ....................... 10/98
Start Special Equipment Installation .......................... ... 11/98
Laser Bay #2 Ready for Beam Transport Installation 3/99

Target Bay Ready for Target Chamber Installation ..... - 3/99

Laser Bay #1 Ready for Beam Transport Installation 4/99
Switchyard #2 Ready for Space Frame Installation .. 4/99
Core Area Ready for Equipment Installation ................ 6/99
Capacitor Bay Ready for Power Conditioning Installation 7/99

Optical Assembly Building Complete (Certified Clean) ..........cccccoeeuverveenen. . 8/99

Question. Manufacture and supply of high quality optical glass remains a large
component of the project cost and is critical to the success of the project. What criti-
cal optical glass activities are planned for fiscal year 1998 and are they on schedule?

Answer. The NIF critical path optics, including laser glass manufacture, optics
fabrication, and crystal growth facilitization, are on schedule in fiscal year 1998 and
going well. Critical activities for NIF optics in fiscal year 1998 are the placement
and execution of facilitization contracts to establish the manufacturing capacity at
the vendors for the project. The major facilitization contracts, including those for
laser glass, optics fabrication, and crystals, have all been awarded on schedule. The
earliest awards were for a full-scale laser glass melter and for the laser glass finish-
ing (that is, polishing) facilities. The glass melter was completed on schedule in fis-
cal year 1997, and used for a development run to provide initial data on the viability
of continuous melting of full size laser glass slabs for NIF. This glass met critical
specifications for platinum inclusions (the impurity of greatest concern), and other
specifications. Remaining technical specifications are expected to be met during the
pilot runs in fiscal year 1999. Work is on schedule for the next use of the melter,
and complete facilitization of the other processing activities.

The laser glass finishing facility building has been completed on schedule, and the
installation of the first of three polishers is also complete, on schedule. The rapid
crystal growth program has produced NIF-size and -quality potassium dihydrogen
phosphate crystals. The crystals are used to convert the laser’s red light into ultra-
violet light. Plates have been fabricated from these crystals, and will be tested on
the Beamlet laser at Lawrence Livermore National Laboratory during the third
quarter of fiscal year 1998. Other significant optics facilitization activities include
the award of mirror and polarizer facilitization contracts, which are on schedule,
and the mirror and polarizer substrate orders, which have been delayed to later in
fiscal year 1998 to take maximum advantage of shorter delivery lead times than an-
ticipated previously.

Question. What work is proposed for fiscal year 1999 and what is the completion
schedule for each major element?

Answer. In fiscal year 1999, the facilitization contracts will be completed at all
the vendors, and pilot production will begin on all the required optical components.
The results of the pilot production contracts will be used to confirm vendor capabili-
ties to meet the NIF schedule and specifications during optics production. These re-
sults also provide the basis for competitive awards for the production contracts in
finalizing the split between the vendors. Pilot production will be complete, or nearly
complete in laser glass, optics fabrication, and crystal growth, which are the critical
path optics for NIF. Pilot production will begin in mid- to late-fiscal year 1999 in
the areas of mirror and polarizer coatings and crystal finishing. Pilot production in
these areas will be complete in mid-fiscal year 2000.

Question. What assurances can you give that the laser glass can be supplied on
schedule and within the cost estimate?
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Answer. The results of the pilot production will establish the viability of continu-
ous melting to meet the technical specifications, and yields from the pilot will pro-
vide the basis for establishing the cost of laser glass during production. Neverthe-
less, considering that the development results to date have been good, and that de-
velopment and facilitization has maintained the critical path schedule, our con-
fidence remains high that the laser glass will be available as planned. We are work-
ing with two vendors each capable of producing 100 percent of the laser glass; these
are two of the best glass manufacturers in the world. The furnace technology has
established a new state-of-the-art for continuous glass melting. By working with two
vendors, we are minimizing both technical and schedule risk to the project, and es-
tablishing competition for production to obtain the lowest possible cost. Results to
date have strengthened our confidence in meeting cost and schedule for the glass.
With completion of pilot production at the end of fiscal year 1999, we expect con-
firmation of our estimates.

Question. What impact has the El Nino rain had on the project?

Answer. The El Nino rains occurring on November 15th and 26th damaged the
soil sub-base under the target building wall footings, and the grades and soil com-
paction site-wide. On November 25th, the project contracted with Earth Tech wet
weather consultants from the Northwest. By December 5th, essential elements of a
wet weather construction plan were in place to protect the site from further rain
damage. Before Christmas, the site had been repaired and protected for wet weather
construction. Since this time, construction has proceeded with no additional impacts
due to El Nino rains.

Question. Do you expect significant delays or major cost increases?

Answer. No, all aspects of the project are making steady and satisfactory progress.
The major adjustment in the project was made at the end of the Title I design phase
in late 1996 and submitted in the fiscal year 1998 budget. Since then the project
has made significant progress and overcome the challenge of the El Nifo rains. As
previously noted, a critical issue is manufacture of laser glass which is proceeding
well. The NIF project is following a prudent development plan for the laser glass
which takes into account the risk involved.

DUAL-AXIS RADIOGRAPHIC HYDRODYNAMIC TEST FACILITY (DARHT)

Question. Explain the changes which have taken place in the DARHT project and
why those changes were necessary.

Answer. The DARHT project has changed significantly over the past ten years due
to many factors including the increased scientific demands placed upon hydro-
dynamic testing following the cessation of underground nuclear testing, the emer-
gence of new radiographic technology, and an increased sensitivity to environmental
impacts.

A significant part of the Total Estimated Cost (TEC) increases in this project have
been the result of directed changes in project scope. The DARHT project has been
able to adjust to changing DOE needs driven by dramatic changes on the world
scene. The moratorium on underground nuclear testing at the end of 1992 created
tremendous pressure to increase hydrotesting capabilities. The evolving Science-
Based Stockpile Stewardship (SBSS) plan also leads to evolving hydrotesting needs,
including multiple axes with multiple pulses. The increasing need for comprehensive
regulatory compliance and the need to address public concerns over emissions lead
to solutions such as the DARHT phased containment effort. The DARHT, because
of its modular design, has been able to accommodate these changing needs. The re-
sult of adding much greater scientific test capability, while at the same time reduc-
ing environmental impact, has resulted in a higher cost facility. A complete history
of the project follows.

The DARHT was originally proposed as a 1988 project with an estimated cost of
$53.4M. This design was however a complete rescoping of an earlier $30M project
that included significantly lower power pulsed diode machines without an enclosed
structure and with only a small instrument building. The 1988 project, which is con-
sidered to be the actual DARHT baseline project, included two 16 MeV linear induc-
tion accelerators and large enclosing structures for the machines, data recording in-
strumentation, component assembly and test space.

In 1990, the project was suspended until additional testing could be performed to
demonstrate conclusively that all technical uncertainties with the design were re-
solved. The baseline design for DARHT was a modified and improved adaptation of
a Lawrence Livermore National Laboratory (LLNL) design. However, these improve-
ments caused problems that were not anticipated in 1988. As a result, project fund-
ing was suspended in fiscal year 1992 and fiscal year 1993, making way for an ex-
tensive testing during this period. Design modifications were determined to be nec-
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essary, and the delay in procurement activities and other directed changes to the
original design contributed to the new $81.4M price tag for a single axis machine.
Based upon recommendations from two external review panels the decision was
n}llade by the Department to postpone the technology decision on the second axis ma-
chine.

Work was resumed on the construction of the first axis of DARHT in March 1993
and the project was proceeding satisfactorily until a Federal Court injunction was
issued in January 1995. This injunction was issued as the result of failure to pre-
pare an environmental impact statement (EIS) for the DARHT project.

All work associated with the project stopped for one year and four months; the
total delay, including the time to re-start the project, was one year and eight
months. During that time an EIS was prepared and it was decided that containment
of hydro tests, phased-in over time, should be added to the design in order to reduce
environmental impacts. Although the phased containment concept added additional
cost and delay to the project, it was a correct decision in terms of environmental
protection and the long term viability of the facility. Additional information gath-
ered during the directed suspension of the project indicated that the 16 MeV elec-
tron beam machine planned for the first axis should be increased to 20 MeV to as-
sure penetration of dense weapons systems. These changes in beam strength and
the addition of phased containment increased the cost of the project from $81.4 to
$105.7M. This increase was approved in April 1996 shortly after the lifting of the
injunction. We expect to complete Phase 1 at this cost.

In October 1996, the Department requested Los Alamos National Laboratory
(LANL) to determine the best technology for the second x-ray machine. The Record
of Decision (ROD) stated that DOE might incorporate modified or improved tech-
nology for the second axis. The fiscal year 1998 budget included a preliminary esti-
mate for the cost of the second axis which increased the TEC for the project by
$81M, from $105.7M to $186.7M. It was clearly stated in the Construction Project
Data Sheet (CPDS) that the TEC for Phase 2 was based upon planning estimates
that were derived from the EIS and the ROD and based on a simple reproduction
of the first x-ray machine. The ROD further indicated that a more accurate estimate
of Phase 2 cost would be done upon completion of a technology option study, prior
to the fiscal year 1999 budget request.

Following completion of the study to determine the best option for the second axis
machine and significant design efforts to define the containment/confinement re-
quirements, the Department approved a multi-pulse x-ray machine and completion
of the phased containment requirements. This decision brought the total estimated
cost of the project to the current level of $259.7M.

The DARHT project greatly increases the Department’s confidence in our near
term ability to provide the scientific data necessary to support a SBSS program.
DARHT will incorporate the most current radiographic technology available for con-
ducting hydrodynamic tests. The lessons learned in development, component testing
and construction on the DARHT project will significantly advance hydrodynamic
test technology.

Question. Why should further construction work be undertaken until a firm total
cost baseline for the entire project, including Phase III, is established?

Answer. The halting of underground nuclear testing and the subsequent develop-
ment of the SBSS plan have led to the generation of a well-defined list of important
capabilities for radiographic hydrotesting in the future: (1) high-resolution
radiographs; (2) multi-axis views; and (3) multi-time views. The DARHT (with its
second axis as now proposed) is the only radiographic hydrotesting facility that will
be able to address in the near term all of these issues when it is complete. It will
represent the nation’s initial capability for multi-axis views and multi-time views.
The DOE may elect to move forward from DARHT, but such a new capability, an
advanced hydro test facility will be built only if DARHT and other existing facilities
prove to be inadequate for the needs of SBSS. As the stockpile continues to age be-
yond its design lifetime, a new generation of weapons designers and stewards will
replace those who have underground nuclear testing experience, and the new Accel-
erated Strategic Computing Initiative (ASCI) super-computers will come on-line, re-
quiring high-fidelity data to benchmark their predictions. In short, DARHT is the
only facility capable of addressing new requirements for radiography without under-
ground testing in the near and mid term. It will set the stage for further advances.
No other construction project, or research project, can generate as much needed
high-quality data in the time frame projected for the DARHT project.

The baseline Total Project Cost (TPC) for the complete DARHT project is $269.8M
which includes all capital and operating costs for both Phase 1 and Phase 2. The
Hydro test Firing Site construction will be completed in fiscal year 1998. The Phase
I x-ray machine will be operational in CY 1999. The only significant construction
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remaining will be the Vessel Preparation Facility as part of Phase 2 to complete the
containment commitments made in the Environmental Impact Statement (EIS)
Record of Decision (ROD). Phase 3 of DARHT was discussed within the DARHT EIS
as a possibility that might be added to the project at the completion of Phase 2 in
order to produce a large containment vessel capable of containing very large charges
of high explosives. The Construction Project Data Sheet (CPDS) submitted for
DARHT states that no additional funding would be required for Phase 3 unless a
decision to develop this large vessel is made.

The Department considers it unlikely that the large vessel will be required and
projects that Phase 3 will not be implemented, therefore additional funding beyond
Phase 2 is not required at this time. The scope of Phases 1 and 2 include sufficient
containment vessels and infrastructure to fully meet the emissions reduction re-
quirements committed to in the ROD. Phase 1 and 2 provided the equipment, the
techniques, and the experience to achieve a 75 percent reduction in emissions com-
pared to the DARHT baseline case analyzed in the DARHT EIS. No further action
will be required to achieve the required 75 percent reduction.

Question. What activities are planned to be undertaken with the $36 million being
requested for fiscal year 1999, and what are the major milestones to be met during
the remainder of fiscal year 1998 and in fiscal year 1999?

Answer. The $36M request for fiscal year 1999 will be used for Phase 2 activities
including: Special Facility Equipment design, prototype testing and procurement,
and civil construction design for the Vessel Preparation Facility. This facility will
support the routine use of containment vessels at DARHT that will reduce the envi-
ronmental emissions from hydrodynamics testing as required in the DARHT Final
EIS/ROD.

In the Special Facility Equipment area, design of the electron beam accelerator
injector will be completed and high-voltage testing of the assembly begun after all
injector procurement is complete. Design of the accelerator hardware will also be
completed and the initial procurement and testing of the first DARHT Phase 2 ac-
celerator cells completed. Accelerator pulsed power design will be completed and
DARHT production prototypes tested. All of this work will be completed by the Law-
rence Berkeley National Laboratory (LBNL) in Berkeley, California.

The LLNL is also collaborating in the second phase of DARHT and work there
during fiscal year 1999 will consist of design of the kicker and transport system that
generates multiple electron beam pulses (from which the multiple x-ray pulses are
made) from the single, long-pulse of electrons generated in the accelerator. Work at
LLNL will also include design of the final electron beam focus, including prototype
testing on their accelerator.

At LANL, work during fiscal year 1999 will include design of the Phase 2 accel-
erator control system, including controls of the prototype equipment being fielded
by both LBNL and LLNL. In addition, the overall physics modeling of the entire
system will continue at LANL as well as diagnostic development and technology
transfer processes from LBNL and LLNL to LANL. Prototype work on the multi-
pulse x-ray detector will be well advanced with the design of a prototype fast-fram-
ing recording chip being completed and the first growth of Lutetium Ortho-
oxysilicate scintillator (LSO) being completed. The LANL design of the Phase 2 ex-
tension of the hydro test firing site control center will be completed and the pur-
chase of additional optical diagnostics begun. Design of the dual-axis confinement
vessel system will be nearing completion by the end of fiscal year 1999 and procure-
ment of supporting vessel component hardware testing will be completed. During
fiscal year 1999, design work on the Vessel Preparation Facility will progress. Fi-
nally, although no further funding during fiscal year 1999 is requested for Phase
1, it should be noted that the first DARHT x-ray machine will become operational
during the fiscal year and single-axis, high-resolution radiographic hydrodynamics
testing will commence.

The major project milestones for the remainder of fiscal year 1998 and fiscal year
1999 include the following:

Expected
performance
Milestone date
Begin installation of Phase 1 accelerator systems into the Phase 1
portion of the DARHT Hydro test Firing Site (HFS) building ......... March 1998.
Begin installation of Phase 1 control and data acquisition systems ... July 1998.
Complete first DARHT Phase 2 prototype accelerator cell and pulsed
power Mmodule ........ooccoeiiiiiiiiiieee e . Sept. 1998.
Complete all construction of the DARHT HFS .. Oct. 1998.

Begin Phase 1 accelerator operations eeeeeeeeeeeeeeeo i March 1999.
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Expected
performance
Milestone date
Begin Phase 1 hydrodynamics testing operations ........c..cc.ccoceeevevennene June 1999.
Begin Phase 2 injector assembly system testing ..........ccccooeiivieniennnen. July 1999.

Question. What is the current status of Phase 1 of the DARHT facility, and how
does the current estimated cost compare to the original baseline cost?

Answer. The first phase of DARHT is proceeding well at this time. Construction
of the DARHT facility building (the “Hydro test Firing Site,” or HFS) is about 75
percent complete and LANL has begun moving into the first-axis part of the build-
ing. All of the major accelerator components of the first axis have been pre-assem-
bled and all of the accelerator’s pulsed power equipment has been assembled and
tested. The accelerator control and data acquisition system has been tested on the
DARHT Integrated Test Stand (ITS). The ITS has generated about 40,000 electron
beam pulses, giving us high confidence in the design of the accelerator and associ-
ated sub-systems. Installation of the Special Facility Equipment has begun with all
pulsed power support structures and electronic racks installed. Accelerator installa-
tion of the equipment has begun. The LANL expects to complete installation by
early next year and begin facility commissioning by March 1999. Initial radiographic
explosives testing is planned by the end of June 1999.

Although the original fiscal year 1988 Total Estimated Cost (TEC) baseline for
DARHT was $53.4M for a dual-axis facility, the current Phase 1 TEC baseline was
set during the EIS process in August 1995 at $105.7M. The cost change described
in detail previously includes increased power to meet program needs and the impact
and scope changes from the EIS process. Since August 1995 when the latest scope
was established, there have been no cost increases and we expect to complete Phase
1 in June 1999 within cost.

Question. Does the project cost baseline of $270 million reflect the entire cost for
Phase I through Phase III? If not, please explain why, and what does the Depart-
ment expect the cost of Phase III to be.

Answer. The baseline Total Project Cost (TPC) for the complete DARHT project
is $269.8M which includes all capital and operating costs for both Phase 1 and
Phase 2. Phase 3 of DARHT was discussed within the DARHT EIS as a possibility
that might be added to the project at the completion of Phase 2 in order to produce
a large containment vessel capable of containing very large charges of high explo-
sives. The CPDS submitted for DARHT states that no additional funding would be
required for Phase 3 unless a decision to develop this large vessel is made.

Question. Under what conditions would Phase III construction, which would im-
plement measures to reduce testing emissions by 75 percent, be required?

Answer. Phase 3 would be needed only if a significant change in the regulatory
environment occurs. The Department considers it unlikely that the large vessel will
be required and projects that Phase 3 will not be implemented and that additional
funding beyond Phase 2 will not be required at this time. The scope of Phases 1
and 2 include sufficient containment vessels and infrastructure to fully meet the
emissions reduction requirements committed to in the ROD. Phase 1 and 2 provided
the equipment, the techniques, and the experience to achieve a 75 percent reduction
in emissions compared to the DARHT Baseline case analyzed in the DARHT EIS.
No further action will be required to achieve the required 75 percent reduction. The
CPDS states that Phase 1 and 2 will allow techniques to be implemented that will
result in at least 75 percent reduction in emissions.

Mention is made in the CPDS of Phase 3 because of its inclusion in the EIS, but
no funding is sought at this time because implementation of Phase 3 does not ap-
pear to be required.

Question. What are the Department’s plans regarding initiating construction of
Phase II1?

Answer. At this time, the Department considers the scope of Phase 1 and 2 to
be sufficient to meet all emissions requirements as defined in the DARHT EIS. The
Department has no plans or requirements for Phase 3 and it is intended that the
DARHT construction project be completed at the end of Phase 2. However, because
the DARHT EIS mentions a possible Phase 3, and such action could be required if
regulatory requirements change, the CPDS also lists the possibility of Phase 3. The
Department intends to complete Phases 1 and 2 and, if no further requirements are
identified during that period, complete the project at the end of Phase 2. Phase 3
would be needed only if a significant change in the regulatory environment or EIS
requirements occurs.
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PULSED POWER PROGRAM

Question. How would you assess the progress of the pulsed power program over
the past year?

Answer. Over the past year, the pulsed power program made substantial progress
in increasing x-ray output energy, power, and temperature on Z. Sandia National
Laboratories, in collaboration with Los Alamos and Lawrence Livermore National
Laboratories and other participants, have markedly increased the x-ray energy out-
put to over two megajoules and power to over 290 terawatts from z-pinch implo-
sions. A particularly significant achievement for Stockpile Stewardship is attaining
a radiation temperature of 140 electron volts because it approaches physics regimes
that are of greater relevance to weapons.

Question. When does the Department expect to have a science based technical
contract completed?

Answer. In consultation with the Department and other national laboratories,
Sandia recently completed a draft Z-Pinch Science and Technology Research and De-
velopment Plan that establishes a science-based technical contract for the program.
A revised Plan incorporating outside comment and review will be available in final
form within the next few months.

Question. Explain why you believe such a contract is warranted?

Answer. A technical contract outlining a series of experiments relevant to weap-
ons physics, inertial confinement fusion, and weapon effects, to be conducted on Z,
is needed to help guide the pulsed power program in its work for stockpile steward-
ship. The use of a “technical contract” follows the successful model previously dem-
onstrated on the Nova and Omega lasers.

Question. How could this technology contribute to the Stockpile Stewardship pro-
gram down the road if development is successful?

Answer. A successful pulsed power development program would provide added ca-
pability to execute a variety of experiments requiring high x-ray energy, long x-ray
pulses, or large target size (this simplifies some complex measurements). High yield
fusion experiments would also be useful for the stewardship program, but the credi-
bility of ignition and yield on an advanced pulsed power facility is yet to be estab-
lished. This is one of the goals for a technical contract.

Lasers and pulsed power are partly complementary. However, pulsed power de-
vices cannot reach as high a temperature, which restricts some weapons physics,
and are also less flexible than lasers with regard to pulse shaping and repetition
rate. DOE and the laboratories are working towards a unified program that uses
both of these capabilities in the most efficient way to carry out the experiments re-
quired by the stewardship program.

. Qlueséion. What can you tell us regarding the plans for an advanced pulsed power
acility?

Answer. DOE is currently conducting internal studies and anticipates an external
review of the entire pulsed power program in the near future. A goal of this effort
will be to determine an appropriate pace for the program, including the potential
need for any new facility. Key questions will include the emphasis to be placed on
experiments with a significantly upgraded Z accelerator and the mission and capa-
gﬂité’ of an advanced pulsed power facility, such as the X-1 machine proposed by

andia.

Question. What are the major hurdles that must be overcome before the decision
can be made regarding such a facility?

Answer. The following criteria must be satisfied before a decision can be made on
whether to proceed with an advanced pulsed power facility:

(1) The mission need must be clearly demonstrated. This involves comparing the
planned capabilities (output, shot rate) of an advanced pulsed power facility with
other current and planned stewardship facilities and demonstrating that such a fa-
cility would be needed to address a deficiency in the currently planned stockpile
stewardship program.

(2) There must be satisfactory progress on a pulsed power “technical contract.”
This “contract” outlines a series of experiments whose purpose is to validate the ca-
pability of an advanced pulsed power facility in meeting physics goals. It should be
noted that the contract covers both high yield fusion and “non high yield” applica-
tions.

(3) The pulsed power technology development program must demonstrate the
technology required for an advanced pulsed power facility to achieve its design pa-
rameters.

(4) The required funding for construction of such a facility must fit within the ex-
pected outyear funding profile for DP and therefore be consistent with DP overall
funding priorities.
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(5) The completion of an appropriate National Environmental Policy Act review.

Question. How does your fiscal year 1999 budget request support this effort?

Answer. The fiscal year 1999 budget includes nearly seven million dollars of fund-
ing for technology development for an advanced pulsed power facility.

Question. How long will it take for the program to mature to the point that an
advanced pulsed power facility can proceed?

Answer. In the next year DP will be conducting a series of internal studies and
external reviews to determine the appropriate pace for the pulsed power program
and the potential for an advanced pulsed power facility. A workshop planned for
this spring on this subject will form part of this analysis effort. The DOE decision
on whether to build an advanced pulsed power facility will be based on satisfying
the criteria listed above.

Question. What major activities and milestones are planned or established for fis-
cal year 19997

Answer. The major fiscal year 1999 pulsed power activities and milestones for the
pulsed power program are:

(1) Conduct an aggressive experimental program on Z, which includes 275 experi-
mental shots in the areas of Z performance and characterization, weapons physics,
inertial confinement fusion, and weapons effects.

(2) Initiate modernization of the Z facility. The Z facility will be modernized in
several phases to maintain and improve the experimental infrastructure (accelerator
and diagnostics) in order to meet the requirements (i.e., shot rate, diagnostic
breadth and capability, and data quality) of the experimental program. The first
phase will be conducted in fiscal year 1999; this includes replacing aging facility
components and commencing addition of a laser back lighter capability.

(3) Pursue pulsed power technology development relevant to an advanced pulsed
power facility.

TRITIUM SUPPLY AND PRODUCTION

Question. If DOE is required to maintain an active stockpile at START II levels,
with the capability to return to a START I level, how many separate weapons sys-
tems is DOE required to support?

Answer. Under the START I stockpile scenario, the DOE is required to support
ten active stockpile systems.

Question. Under this strategy, when will DOE require a new tritium source?

Answer. Currently, the new tritium source need date to support a START I stock-
pile is fiscal year 2005, including a five year reserve.

Question. If you assume a stockpile at START II levels, how many weapon sys-
tems would DOE be required to maintain, and when would a new tritium source
be needed?

Answer. At START 1II levels, the DOE is required to support nine active stockpile
systems and the tritium inventory is sufficient to support START II requirements
until about fiscal year 2011, assuming no hedge requirement to return to START
I levels. However, if the current hedge policy remains, there would be no change
from the fiscal year 2005 date.

Question. What is the difference in cost between the current strategy and a strat-
egy of supporting START II level only?

Answer. The principal savings of a START II strategy, assuming no hedge re-
quirement to START I levels, is associated with the acquisition of a tritium source.
However, current policy assumes a hedge requirement under a START II force
structure. The Department will provide firm cost estimates associated with tritium
after the Department has developed cost figures for the commercial light water reac-
tor option based on completion of negotiations with the Tennessee Valley Authority.

NEW TRITIUM SOURCE NEED DATE FOR VARIOUS ACTIVE STOCKPILE SCENARIOS

Question. What impact would Russian ratification of the START II treaty or mov-
ing (%il:)ectly to a START III treaty have on the Department’s strategy for tritium
supply?

Answer. If the Russian Duma ratifies the START II Treaty, there will be no sig-
nificant impact on our requirement for tritium supply unless the current require-
ment to be able to return to START I levels is revised or eliminated. The details
of a START III treaty would have to be studied before any specific impact of the
need date for tritium could be established.

Question. When does the Department plan to make its tritium supply decision?

Answer. Consistent with Congressional direction, the Department will make the
decision no later than December 1998.

Question. Do you expect the decision to be made mid-1998 or late in the year?
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Answer. The Department is working to resolve all the outstanding issues and con-
ducting the required analyses, so that a decision can be made in 1998.

Question. Do you foresee any obstacles which could prevent the Department from
making a decision in 1998?

Answer. The Department does not foresee any obstacles that would preclude us
from making a decision in 1998.

Question. Congress appropriated $68 million for fiscal year 1998 for detailed engi-
neering and design of an accelerator production of tritium facility. The budget re-
quest of fiscal year 1999 requests $157 million to pursue the option that is selected.
How are the funds appropriated for the current fiscal year being utilized?

Answer. The $200 million funds appropriated for the current fiscal year for the
APT includes $68 million (capital) to support the first year of the four-year Prelimi-
nary and Final Design program, and $132 million (operating) to support the third
year of the five-year Engineering Development and Demonstration (ED&D) pro-
gram. The operating funds also include environmental and safety licensing and per-
mitting activities.

The $62 million funds appropriated for the current fiscal year for the CLWR op-
tion includes $10 million in capital funding to support engineering design of the new
Tritium Extraction Facility. The remaining $52 million operating funds will support
confirmatory demonstration in the Watts Bar Reactor and in laboratories, to pre-
pare analyses to be submitted to the Nuclear Regulatory Commission, to complete
environmental impact statements, and to further the transition of component manu-
facturing to the private sector.

Question. What is the Department’s strategy for proceeding and how will the
funds requested for fiscal year 1999 be used based on each option?

Answer. The Department’s strategy for fiscal year 1999 will depend upon the trit-
ium production technology selected and the tritium production requirements at the
time of the selection decision. The Secretary of Energy is required to make a selec-
tion, as stipulated in the National Defense Authorization Act, by December 1998.
We believe that the $157 million is adequate if the purchase of irradiation services
from a CLWR is selected as the primary option. If the Secretary selects the APT
as the primary option, we will need to seek relief from the current target date for
initiating new tritium production or request additional funding. It would be pre-
mature to anticipate the results of the ongoing process at this time. We are commit-
ted to providing the Congress with a full justification for the ultimate fiscal year
1999 funding requirement once the final decision on the tritium source is reached.

Question. What does the Department plan to do with the accelerator program if
that technology is not selected?

Answer. This issue will be addressed, if applicable, as part of the Department’s
selection of a primary tritium technology in 1998.

Question. What would be the schedule and costs associated with developing the
accelerator technology as a backup source of tritium?

Answer. The Department will address these issues should the CLWR be selected
as the primary tritium technology in 1998.

Question. Review briefly the costs, benefits and problems associated with commer-
cial light water reactor and the accelerator options.

Answer. The information requested is shown in the section below which I would
like to insert for the record. The information follows:

ACCELERATOR PRODUCTION OF TRITIUM

Cost

The Department will provide cost estimates associated with the APT at the same
time the Department provides firm cost estimates for the CLWR option based on
completion of negotiations with the Tennessee Valley Authority.

Benefits

Use of a dedicated defense facility avoids non-proliferation or Atomic Energy Act
issues, and preserves the long standing policy of separating military and civilian
uses of atomic energy.

The System is fully capable of meeting current tritium production requirements
with flexibility to meet anticipated changes in production requirements.

APT has no major technical issues remaining.

APT will be a new facility, dedicated to the tritium mission, with 40+ year ex-
pected lifetime.

No formal overall regulatory action, license, or license amendment is required for
APT.
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The system is designed to have minimal environmental impact and minimal waste
generation.

APT incorporates a management approach reflecting commercial best practices
and current government initiatives. The project has exemplary cooperation between
the lab, site, and contractor.

APT is an investment in technology for the future that establishes production-
plant capability of high-power accelerators. APT develops capability for important
alternative uses: waste transmutation, advanced nuclear power, production of medi-
cal isotopes, and as a diagnostic tool for aging weapons under the science-based
stockpile stewardship program.

APT costs are known and coming down, with potential to reduce near-term invest-
ment.

APT has strong regional public support.

Problems

APT requires a significant financial investment in fiscal year 1999 and out-years.
APT has some development and demonstration work to be completed.

COMMERCIAL LIGHT WATER REACTOR

Cost

The Commercial Light Water Reactor (CLWR) option is expected to be signifi-
cantly less expensive than other options. Because negotiations between the Depart-
ment and the Tennessee Valley Authority (TVA) are still ongoing, an accurate esti-
mate for annual operating costs associated with irradiation services cannot be pro-
vided at this time. Detailed cost comparisons will be made available after irradia-
tion services contract(s) are finalized.

Benefits

No technical risks—The CLWR wuses proven technology and is technically
straightforward. Tritium is currently being produced in TVA’s Watts Bar reactor as
part of the confirmatory demonstration.

Apparent lowest life cycle cost.—The Department believes that the CLWR option
will be significantly less expensive than other options. However, cost data cannot
be provided at this time without revealing procurement sensitive information.

Fastest path to a domestic tritium supply—The CLWR project is on schedule to
meet or beat its required fiscal year 2005 deadline.

High reliability.—The CLWR option will use a mature industrial and regulatory
infrastructure. The regulatory process is well established and has been exercised
successfully to obtain Nuclear Regulatory Commission approval for Watts Bar con-
firmatory demonstration. The Department is seeking access to two or more commer-
cial reactors.

Inherent flexibility.—Irradiation services options contract(s) need not be exercised
until tritium is needed. The CLWR system can remain in standby indefinitely at a
very low cost. Conversely, the production rate of the CLWR system can be increased
on relatively short notice.

Status.—The CLWR project is progressing on schedule and within its budget.

Problems

Nonproliferation concerns must be addressed.

Question. What are the important activities planned for fiscal year 1999 for both
options if you assume that option is selected?

Answer. Assuming the APT option is adopted without a schedule delay, fiscal year
1999 activities would include:

Operating Funds: Engineering Development and Demonstration and ES&H Activi-
ties

Complete site specific Environmental Impact Statement and issue Record of Deci-
sion on location, plant configuration, etc.

Complete low-energy accelerator system demonstration through first three accel-
erating sections.

Characterize irradiated material properties to optimizing Target/Blanket material
selection.

Confirm industrial manufacturability of high-energy accelerator structure proto-
type.

Complete performance and operability demonstrations of high-energy beam trans-
port and diagnostics.
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Capital Funds: Design and Construction

Complete preliminary design of much of the rest of the Target/Blanket.
- Comlplete detailed design of both the Target/Blanket Building and Accelerator

'unnels.

Procure the Target/Blanket internals.

Begin initial site construction work. This involves completing the site infrastruc-
ture required to support more extensive construction in fiscal year 2000.

If the Commercial Light Water Reactor (CLWR) option is selected as the primary
or backup tritium supply, the following activities are planned for fiscal year 1999:

Operating Funds

Lead test assemblies of tritium-producing rods will complete a full cycle of irradia-
tion in TVA’s Watts Bar reactor. The rods will be removed from the reactor and
transported to the Department’s Argonne National Laboratory-West in Idaho where
laboratory examinations will begin.

Analyses will be finalized and submitted to the Nuclear Regulatory Commission
requesting the amendment of operating licenses for all reactors selected for actual
or potential tritium production roles.

Destructive examinations will be completed of tritium-producing rods previously
irradiated in the Department’s Advanced Test Reactor.

Contracts will be executed with tritium-producing rod manufacturers and long-
lead materials will be ordered.

Complete site specific Environmental Impact Statements and issue Records of De-
cision
Capital Funds

Detailed design and site preparation of the new Tritium Extraction Facility will
begin at the Savannah River Site.

Question. Provide for the record a chart which shows the major milestones for
each option through completion.

Answer. The milestones in the following table are from the current Defense Pro-
grams Stockpile Stewardship Management Plan. The current focus of the table is
fiscal year 1998 and fiscal year 1999. Additional milestones will be added year-by-
year as the project approaches outyears.

APT Project Milestones Status Plan

Select APT Site ............ Completed ..... 1Q/FY 1996
Approval of Mission Need ... Completed ..... 1Q/FY 1996
Commence Conceptual Design ... Completed ..... 2Q/FY 1996
Superconducting Radio Frequency Linear Accelerator Decision Completed ... 2Q/FY 1997
Issue Final Conceptual Design Report Completed ..... 3Q/FY 1997
Complete High Power Density Irradiation of Target/blanket Materials ......... Completed ..... AQ/FY 1997
Critical Decision—2a, Approve Start of Engineering Design ......... .. Completed ..... AQ/FY 1997
Begin Engineering Design of the APT Plant .........ccccoo..c... Completed ..... 1Q/FY 1998
Complete Modular Design Study of the APT Plant ........c.ccooeooriiecciiiecs e 2Q/FY 1998
Complete Site Specific Environmental Impact Statement and Issue Record

of Decision AQ/FY 1998

Submit Readiness Report to Support Primary Path Decision . AQ/FY 1998
Demonstrate Radio Frequency Quadruple Operation ........... A4Q/FY 1998
Technology Down-Select AQ/FY 1998
Critical Decision—3, Approve 1Q/FY 1999
Begin Plant Construction ...........ccooeeveeeveevveesennnes 1Q/FY 1999
Complete Preliminary Safety Analysis Report ..................... 2Q/FY 1999
Complete Target/Blanket Tritium Production Demonstration .. AQ/FY 1999
Tritium Requirement Reduction Option .....coooeveevevrccrnnane. 1Q/FY 2002
Begin Plant Startup and Commissioning Activities 3Q/FY 2004
Begin Tritium Production Certification ..........cccoovevevveriernnnee. 2Q/FY 2007
Critical Decision—4, Approve Plant Acceptance/Certification 3Q/FY 2007

Completion of the milestones identified in this table assumes sufficient funding
to support planned activities. The project is completing modular design and is doing
what 1s necessary to rebaseline the project in accordance with the modular design.
These milestones will be revised when the APT Modular Design is completed in
April 1998.
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Commercial Light Water Reactor Project Milestones Status Plan
Submit Lead Test Assembly Topical Report to NRC Completed ..... 1Q/FY 1997
Issue draft request for proposals to nuclear utilities ... Completed ..... 2Q/FY 1997
Insert lead test assemblies in an operating reactor ... Completed ..... AQ/FY 1997
Critical Decision—2, Approve baseline and begin design of Tritium Extrac-

FION FACHIEY ©voveeeeeeecece ettt nen Completed ..... A4Q/FY 1997
Award options contracts to purchase reactor(s) or irradiation Services ... .o.coorrcrnnnen. 2Q/FY 1998
Prepare Tritium-Producing Burnable Absorber Rod Topical Report ... e AQ/FY 1998
Submit report on the CLWR option to support the primary path decision .. Completed ..... AQ/FY 1998
Critical Decision—3, begin construction of Tritium Extraction Facility . 1Q/FY 1999

Submit documents to initiate NRC license amendment process ........................ 2Q/FY 1999
Document laboratory examinations of absorber rods irradiated in the Ad-

VANCEA TESE REACLOT .....oeoceeeeeceeeee ettt sseerens svnsaesseessesseessanes A4Q/FY 1999
Irradiated lead test assemblies delivered to examination facility 2Q/FY 2000
Begin assembly of production absorber rod components 1Q/FY 2002
NRC issues safety evaluation of absorber rod design ......cocoeveveiveciicces e 1Q/FY 2002
NRC 1icenSe @aMENAEA ........cvvvvriviicieieeecei st esteniens sbessssssssssssessaees 1Q/FY 2003
Begin irradiation of production Tritium-Producing Burnable Absorber

Rods ... 1Q/FY 2004
Critical Decision—4, e Tritium Extraction Facility 1Q/FY 2005
Extraction of the first increment of tritium gas ..o 3Q/FY 2005

Question. The budget justification indicates that future budget targets do not sup-
port the construction of an accelerator production facility. If that option is selected,
what are the Department’s plans regarding obtaining sufficient budget resources to
ensure the project proceeds in a timely manner?

Answer. If APT is selected, the project must receive relief from current require-
ments or obtain sufficient additional funding to proceed in a timely manner. APT
funding requirements were identified in the answer to a previous question. The De-
partment is addressing potential requirements changes with DOD and has identi-
fied additional funding requirements. Funding for the capital requirements for APT
is not included in the DP budget request. Funding for CLWR will require re-
programming to provide capital funding within current budget request.

PIT PRODUCTION CAPACITY

Question. Update the committee on DOE’s strategy, and status regarding reestab-
lishing pit production capacity for the weapons program.

Answer. DOFE’s strategy is a phased approach to achieving both the capability to
produce war reserve pits and establishing a limited manufacturing capacity. At the
base of the phased approach is the need to assure the facilities involved in the pro-
duction of the pits and those which support the production are maintained and can
perform their operations in a safe manner; and equipment necessary to sustain pro-
duction is obtained.

The maintenance and safety of facilities involved in production and production
support; and capital equipment purchases necessary for production are being accom-
plished through several maintenance and construction projects. These are the
Chemistry and Metallurgy Research Upgrade Project (to maintain nuclear qualified
space for all analytical chemistry support), the Capability Maintenance and Im-
provement Project (to provide plutonium facility improvements; non-nuclear compo-
nent facility improvements; and capital equipment replacement), Transition Mainte-
nance and Safety Equipment projects (to perform urgent maintenance within the
plutonium facility and long lead procurement of equipment to support production),
Nuclear Materials Storage Facility Renovation Project (to provide storage space to
store plutonium material), and the Nuclear Materials Safeguards and Security Up-
grade Project (to provide continued protection for nuclear materials).

Assuring the capability to produce war reserve pits is being achieved through the
Pit Rebuild Program. It is key to capturing the manufacturing technologies and cor-
porate memory which support the production of pits. This program centers on the
production of three different technology development pits (W88 Trident II Warhead,;
W87 Peacekeeper Warhead; and B61-7 bomb). These pits span the technology found
within the current stockpile (except one specific pit); and successful completion of
these builds will reflect that the capability to remanufacture pits found in the stock-
pile has been retained. The Pit Rebuild Program also requires the establishment of
an infrastructure to support the quality requirements defined in quality control di-
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rectives and the establishment of a production control methodology to ensure that
war reserve product certification is maintained and that a schedule to deliver prod-
uct could be supported. This program also requires the review, revision, and
issuance of specifications for materials and processes as they relate to Los Alamos
National Laboratory operations. This requires that all design agency specifications
be reviewed and revised and that all process control procedures be rewritten to meet
Los Alamos National Laboratory requirements.

Establishing a limited manufacturing capacity is being conducted in a phased
manner through production of the W88 pit. The phased approach has been insti-
tuted to maintain pit production while also performing necessary maintenance and
upgrades to the facilities involved in production. Production of a “lot” of pits for
qualification and certification will begin in the latter part of fiscal year 1999 at the
rate of approximately 10 pits per year. Qualification and certification is scheduled
to be completed by the third quarter of fiscal year 2001, at which time a war reserve
pit would be available for entry into the stockpile. Production would continue on this
“lot” until fiscal year 2007. From fiscal year 2001 to fiscal year 2007, Phase I of the
Capability Maintenance and Improvement Project would make upgrades to the fa-
cilities involved in production. By fiscal year 2007, it is expected those construction
and improvement efforts would be complete and an interim production capacity of
20 pits per year would have been established through both facility improvements
and production efficiencies. This production capacity is limited by the necessity to
share equipment and personnel involved in multiple programs, such as; surveillance
and research and development activities.

A final capacity is being discussed between the Department of Defense and De-
partment of Energy. Once this is agreed upon, Phase II of the Capability Mainte-
nance and Improvement Project would proceed to make the additional facility modi-
fications or new facility construction necessary to establish a dedicated production
line. Currently, the Department of Energy’s objective is to establish a dedicated pro-
duction line with a capacity of 50 pits per year with single shift operation. A surge
capacity of 80 pits per year could be achieved through use of multiple shifts. Both
Phase I and II of the Capability Maintenance and Improvement Project would be
complementary in nature and could be conducted concurrently or sequentially. A
major element in project execution would be that production of pits would need to
continue while construction is ongoing to meet programmatic requirements in sup-
port of the stockpile.

The status in establishing the capacity is that we are still on schedule to complete
the Pit Rebuild Program, as well as, provide war reserve pits by the end of fiscal
year 2001. The first early development unit in preparation for producing war re-
serve pits was completed February 6, 1998.

Question. How much will it cost to reestablish pit production capability at Los Al-
amos, and how much has been spent to date on this program?

Answer. The total costs for reestablishing a pit production capability at the Los
Alamos National Laboratory will be about $400 million. This includes costs for Pit
Rebuild; process development costs for manufacturing; non nuclear component pro-
duction costs; urgent repair of equipment and long lead procurement of equipment
supporting manufacturing in the Transition Maintenance and Safety Equipment
projects; and the manufacturing element in the Phase I Capability Maintenance and
Improvement Project to put in place a 20 pits/year capacity. Through fiscal year
1997, $39.2 million has been spent.

Question. What is the current schedule for reestablishing pit production capability
and how does this date compare to the original dates set for this program?

Answer. The current schedule for reestablishing pit production capability is com-
pletion of the Pit Rebuild Program and completion of qualification and certification
of the “lot” of W88 pits for replacement of units being pulled from the stockpile for
surveillance. These efforts are scheduled to be completed by the end of fiscal year
2001. This end date has not changed from the original dates set for this program.
An enduring capability associated with an interim capacity of 20 pits per year will
be achieved by fiscal year 2007 through implementation of Phase I of the Capability
Maintenance and Improvement Project.

The final capacity date has changed. Originally this was to be fiscal year 2005,
based on a concerted construction effort that required production to be halted
around fiscal year 2002 until construction on several facilities had been completed
and several missions moved out of the plutonium facility. In order to maintain a
production capability once established, as well as complete production of the number
of W88’s necessary to support the surveillance program, it was necessary to change
the execution of the plutonium strategy and phase the construction effort. This has
resulted in an interim capacity of 20 pits/year being established in fiscal year 2007.
The final limited capacity, now planned to be 50 pits/year (single shift) and 80 pits/
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year (multiple shift), will be determined through mutual agreement with the De-
partment of Defense. Should an agreement be reached within the next year, initial
design on the construction effort could begin by fiscal year 2002.

Question. What delays have been encountered and what is being done by DOE to
ensure that the current schedule will be met?

Answer. Currently no delays to major milestones have been encountered in estab-
lishing pit production capacity other than the need to modify the execution of the
strategy to a phased approach in order to meet programmatic requirements and
maintain the operation of pit production once it is established. In order to manage
the execution of the current strategy and assure the current schedule is met, an In-
tegrated Plan is being developed by the Los Alamos National Laboratory establish-
ing schedule, milestones, critical path, and management processes. In addition, DOE
is closely coordinating with the Department of Defense to insure not only that
DOD’s programmatic requirements are met, but also that the processes and activi-
ties necessary to achieve qualification and certification of a war reserve pit can be
completed.

Question. What key activities are planned for the remainder of fiscal year 1998
and what is the schedule for completing that work?

Answer. Key activities are the completion of the manufacture of early develop-
ment pits, completion of the installation of most equipment necessary to begin pro-
duction of regular development pits followed by war reserve pits, and completion of
engineering test plan development. These activities are being accomplished within
the historical capability to produce pits at LANL. DOE also plans to issue a site-
wide environmental impact statement which will analyze those activities necessary
to increase the capability to produce pits to those levels discussed in the answers
to earlier questions.

Question. How much is being requested to continue this program in fiscal year
1999 and how will those funds be used?

Answer. $66.6 million has been requested in fiscal year 1999. The funding would
be spent on pit rebuild; manufacturing development; process development; non-nu-
clear components; design development of work packages, long lead procurement of
equipment, and initial maintenance under the Transition Maintenance and Safety
Equipment Program; and conceptual design report development for the Capabilities
Maintenance and Improvement Project Phase I construction project in preparation
for fiscal year 2001 new start.

Question. What are the important activities to be completed in fiscal year 1999
and when are they scheduled to be completed?

Answer. The important activities to be completed in fiscal year 1999 are comple-
tion of the development unit build by mid-fiscal year 1999 and then subsequent ini-
tiation of the manufacture of the W88 “lot” to be qualified and certified as war re-
serve; and then by the end of fiscal year 1999 to have initiated the processes of non-
nuclear component production required for the continuation of manufacturing and
completion of two physics tests for certification.

Question. How will the $22.4 million requested to support facility maintenance
and equipment procurement in TA-55 at Los Alamos National Laboratory be uti-
lized?

Answer. The funding will be used for design of maintenance packages; initiation
of construction activities on such items as a overhead trolley system to move parts
and material between work stations, and maintenance on the facility uninterrup-
table power system; procurement of long lead items, such as machining lathes and
radiography equipment; and completion of the conceptual design report of Phase I
of the Capability Maintenance and Improvement Project for validation into the fiscal
year 2001 budget.

Question. How important is this work to overall success of reestablishing pit pro-
duction capability?

Answer. In general, nonaccomplishment of work planned in fiscal year 1999, using
the $22.4 million requested, would: (1) place continued operation of the plutonium
facility at a higher risk because of increasingly more frequent equipment outages;
(2) place future manufacture at risk as equipment normally used for research and
development break down under manufacture usage; (3) reduce the efficiency of oper-
ation by having to move materials and conduct radiography testing in other facili-
ties and maintaining inefficiencies in movement of material and parts between work
stations; and (4) place in jeopardy the ability to initiate Phase 1 of the Capability
Maintenance and Improvement Project necessary to make facility upgrades and im-
provements in support of pit manufacturing and replace equipment being worn out
by manufacturing usage.
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PIT PRODUCTION—ENVIRONMENTAL IMPACT STATEMENT

Question. A recent article in The Energy Daily indicated the environmental
groups have filed new demands calling for DOE to conduct supplemental environ-
mengal impact analysis on this program. Is this true and what are the issues of con-
cern?

Answer. It is correct that NRDC and thirty-nine other environmental organiza-
tions have amended their original complaint in the ongoing lawsuit, NRDC et al.
v. Peria (Civ. No. 97-936—SS). In the amended complaint plaintiffs drop many of
their original allegations regarding the alleged inadequacy of the Stockpile Steward-
ship and Management Programmatic Environmental Impact Statement (SSM PEIS).
The plaintiffs amended complaint requests that, based on new information, the De-
partment be required to prepare a Supplemental PEIS on limited issues related to
the National Ignition Facility (NIF) and plutonium pit production activities at Los
Alamos National Laboratory (LANL). The issues of concern regarding pit production
at LANL, as alleged by plaintiffs and broadly stated, relate to whether the SSM
PEIS adequately considered and analyzed the impacts associated with the pit pro-
duction mission at LANL.

Question. How does the Department plan to address these new demands?

Answer. The plaintiffs demands are being addressed by the Department within
the context of the ongoing litigation. Under the current schedule set by the court,
the Department filed an answer to plaintiffs amended complaint on March 9, 1998.
In addition, on March 13, 1998, the Department filed a Supplement Analysis re-
garding pit production at LANL which concluded that the analysis in the PEIS was
adequate and that there is no new information to warrant a supplemental EIS for
this activity.

Question. Will there be any impact on the Department’s ability to proceed with
work in fiscal year 1998 and fiscal year 1999?

Answer. No. Plaintiffs are not seeking to enjoin DOE activities related to the es-
tablishment of a plutonium pit production capacity at LANL or construction of the
NIF.

WEAPONS DISMANTLEMENT

Question. Why were you unable to meet your performance goal of dismantling 556
weapons in fiscal year 19977

Answer. Last year the Department of Energy set a dismantlement goal of 944,
which was later revised to 556, but only completed 498 nuclear weapon disman-
tlements. The Department completed the majority of its weapon dismantlement
goals, in terms of weapons types, including completing the W55 (antisubmarine mis-
sile warhead) dismantlement line ahead of schedule, completing the B61-2 (gravity
bomb) line on schedule, and starting and completing the B61-5 (gravity bomb) line
on time. The primary reason the Department fell short of its dismantlement objec-
tive was because the W69 (Short-Range Attack Missile warhead), a high rate dis-
assembly program, was not started as scheduled in March 1997. This program start-
up was delayed while additional safety analysis was conducted to confirm that
newly identified, potential facility accident scenarios would not affect safe W69
weapon disassembly operations. Because this program has monthly full capacity dis-
assembly rates of over 100, the six-month delay had a significant impact on the
quantity of weapons completed last fiscal year.

The exact date on which we start up dismantlement lines cannot be precisely fore-
cast because we delay all weapon operations until all possible concerns raised by
internal and external safety reviewers have been considered. The dismantlement
rate attained after startup of a line may be impacted because we stop all operations
to study any unexpected conditions found in the weapons being dismantled. These
factors have introduced delays of one month to a year and can cause the
dismantlements performed to differ from the planned quantities by more than 50
percent. Safety in operations is our highest priority, and we did slow some oper-
ations and conduct additional safety studies to satisfy ourselves that we are per-
forming operations safely.

Question. Do you consider this to be a problem?

Answer. We take our goal to dismantle nuclear weapons very seriously, and we
strive to meet our commitments. However, our first priority is safety and safety con-
cerns resulted in the short fall as discussed above.

Question. What is being done to correct existing problems?

Answer. We have no existing problems, but we continually assess the safety of
operations at Pantex and all our facilities and factor safe operations into our dis-
mantlement projections. Dismantlement of the W69 began in July 1997 and approxi-
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mately 15 units are being dismantled weekly. Monthly dismantlement rates will in-
crease from the current 55-65 per month to 100 in April 1998.

Question. How many weapons are scheduled to be dismantled in fiscal year 1998,
and are you on schedule to meet this goal? If not, why?

Answer. DOE planning guidance calls for 1,000 weapons to be dismantled in 1998,
and we are on schedule to meet this goal.

Question. How many weapons are scheduled for dismantlement in fiscal year 1999
and why is the budget request for this program being reduced from $22 million in
fiscal year 1998 to $8.4 million in fiscal year 1999?

Answer. DOE planning guidance calls for 500 weapons to be dismantled in 1999,
compared to the goal of 1,000 in fiscal year 1998. The budget request for direct sup-
port of dismantlements is being reduced as we change focus on some specific dis-
mantlement programs at Pantex. In fiscal year 1999, the W56 (Minuteman II ICBM
warhead) and the W79 (Artillery-Fired Atomic Projectile) dismantlement lines
should be under way, so the large effort associated with their startups, such as safe-
ty studies and component characterization, will be completed. The funding cited in
the question relates to startup and disassembly work only—this reduction is consist-
ent with the reduced quantity of weapons to be disassembled in fiscal year 1999 and
the fact the start-up efforts for most of the systems will already be complete.

DOE WEAPON ALTERATION, MODIFICATION, AND SURVEILLANCE

Question. Explain the reasons for not meeting established schedules and what is
being done to correct problems you may be experiencing? Specifically, how does the
Department plan to address and correct operational issues related to nuclear and
non-nuclear systems laboratory testing at Pantex?

Answer. Starting in December 1996, safety issues were raised dealing with the
Linear Accelerator Facility, Dynamic Balancer Facility, and Separation Facility at
Pantex. These issues precluded Pantex from performing disassemblies and inspec-
tions, which then translated into delays in having components available for both
non-nuclear system level laboratory tests and laboratory tests of nuclear compo-
nents, such as pits and secondaries at Los Alamos and Y-12, respectively. The De-
partment has reviewed the situation at Pantex over the past year. The above issues
have been resolved, and we have attempted to anticipate the type of facility issues
that might occur in the future.

ENHANCED SURVEILLANCE

Question. Why is there a 62 percent increase in funding proposed in the fiscal
year 1999 budget request?

Answer. The fiscal year 1999 budget request supports the milestones and
deliverables set forth in the Enhanced Surveillance Program Plan. It will support
tests for precision performance, standards and divergence in high explosives, ad-
vanced surveillance hydrodynamic tests, new radiography, gas analysis, and endos-
copy diagnostics; advanced flight test hardware, plutonium and uranium stability
and performance tests, materials surveillance test and models, and systems surveil-
lance tools and models. Outyear funding for this program will continue at this level
in order to conclude the program in fiscal year 2002.

Question. A little over $27 million, an increase of $10 million over the current
years level, is requested to deliver predictive capabilities for nuclear and non-nu-
clear components. Please describe these deliverables and the schedule and mile-
stones planned for the remainder of fiscal year 1998 and for fiscal year 1999.

Answer. The Enhanced Surveillance Program Plan includes detailed milestones
and deliverables for the delivery of predictive capabilities. These capabilities include
models and simulations for use by designers to include component lifetimes. The
work also includes experimentation necessary to validate the results of those pre-
dictions. Work supporting nuclear components addresses pits, high explosives/initi-
ation and organics, and canned subassemblies. Work supporting non-nuclear compo-
nents includes materials aging models, component aging models, and system aging
models. Attached are Figures 1.7 and 1.8 from the fiscal year 1998 (Revision 2) ESP
program plan which summarize the delivery of predictive capabilities in each of the
categories. All fiscal year 1996 and fiscal year 1997 milestones and deliverables are
complete. All fiscal year 1998 milestones and deliverables are currently on schedule.

Question. The budget also includes $39.7 million for the delivery of diagnostic
tools for surveillance of nuclear and non-nuclear components. What deliveries are
scheduled for fiscal year 1998 and are those deliveries on schedule? If not, why?
What deliveries are planned for fiscal year 1999 and when are those items sched-
uled to be delivered?
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Answer. The Enhanced Surveillance Program Plan includes detailed milestones
and deliverables for new surveillance tools. Work conducted in support of nuclear
components fall into the categories of high explosives/initiation and organics, hydro-
dynamic tests, diagnostics, and systems. Work supporting non-nuclear component
surveillance are grouped in materials surveillance, component surveillance, and sys-
tem surveillance. Attached are Figures 1.5 and 1.6 from the fiscal year 1998 ESP
program plan which summarize the delivery of predictive capabilities in each of the
categories. All fiscal year 1996 and fiscal year 1997 milestones and deliverables are
complete. All fiscal year 1998 milestones and deliverables are currently on schedule.
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STOCKPILE MANAGEMENT RESTRUCTURING INITIATIVE (SMRI)

Question. Has the Department developed a SMRI plan for each site that lays out
each project which is to be undertaken along with established baseline costs and
schedules?

Answer. Yes. Each site has prepared an implementation plan and a conceptual
design report for each respective SMRI Project. The Conceptual Design Report
(CDR) establishes the preliminary cost, schedule, and technical baselines until com-
pletion of Title I design. Completion of Title I design will establish the projects base-
lines for the physical construction portion of the projects.

Question. While DOE is undertaking Title I and Title II at a number of sites, how
will the baseline costs and schedules be determined?

Answer. The initial preliminary baselines are established from the CDR. The re-
sults of the Title I Design establishes the Title I Baselines that are used for the
remainder of the project.

Question. Will they be based on a Conceptual Design Report or on Title I engi-
neering?

Answer. The pre-Title I baselines come from the CDR.

Question. Why has this restructuring work been by site, with multiple subprojects
and business units?

Answer. Although the SMRI program has a single goal, the restructuring of the
production complex to meet current infrastructure requirements, in terms of project
management each SMRI project is essentially independent of the others. Thus, indi-
vidual line items by site also allows each site to more effectively manage that site’s
project requirements. An example that you have already seen is that the projects
were started as they were ready to begin, Y-12 and Savannah River in fiscal year
1998, Kansas City and Pantex in fiscal year 1999. And again, the individual site
projects will be able to individually take the appropriate actions based on the com-
pletion of title I and II design. And finally, each site project will be closed as each
site project is completed. These benefits would have been significantly reduced if we
had requested a single line item for the SMRI program.

Question. Why haven’t larger subprojects been broken out and displayed sepa-
rately for greater control and visibility?

Answer. There is always a trade-off between centrally controlling projects on the
one hand, and allowing the project manager greater flexibility on the other. In the
case of the SMRI projects it was decided that the appropriate balance was to man-
age the projects as a series of subprojects, show those subprojects in the construc-
tion data sheets so that Congress could easily see what we were doing, but to re-
quest funding at the total project level. In order to improve the cost control of larger
subprojects, however, we will provide separate displays for all subprojects with a
total estimated cost of greater than $10 million in the fiscal year 2000 budget.

Question. What would be the impact of requiring subprojects, over a certain total
estimated cost, to be displayed and requested separately?

Answer. The purpose of each SMRI project is to restructure the site in total, not
to restructure individual bits and pieces of each site. Therefore, the individual sub-
projects can change, in scope, schedule and cost, as we further refine the best, most
efficient and effective manner to achieve the restructuring of the site. If we receive
funding at the total project level, as requested, we will keep Congress informed of
these changes, but will not need to request reprogramming to implement the
changes and can proceed in a timely and efficient manner. On the other hand, if
we receive funding by subproject, each time we decide to change how we are going
to achieve the desired end point of the project, we will have to request a reprogram-
ming from Congress, thereby imposing delays, uncertainty, and possible cost in-
creases, into the projects. In order to improve the cost control of larger subprojects,
however, we will provide separate displays for all subprojects with a total estimated
cost of greater than $10 million in the fiscal year 2000 budget.

Question. What assurance can you give the committee that the total scope and
costs under SMRI at each site is well defined and that the cost of each subproject
can be controlled?

Answer. Each of the projects has a completed conceptual design report and each
will complete Title I and II design before proceeding to physical construction. Based
on these design and engineering efforts, we are confident that our estimates for the
projects are robust and will not change significantly over the course of the projects.

CHEMICAL AND METALLURGY RESEARCH FACILITY (CMR) LANL

Question. What problems has the Department experienced with the CMR facility
at Los Alamos?
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Answer. The shortcomings in the Chemistry and Metallurgy Research Upgrades
Project are the result of weaknesses in project management and construction engi-
neering practices. Preliminary assessments by the Department and the Laboratory
found that the tools and systems required to effectively execute project management
in many cases were not adequate. Corrective actions under development will ad-
dress both project-specific and institutional issues. Primary findings of both assess-
ments include:

—Both Laboratory project management and Departmental oversight were inad-

equate in maintaining control of this project.

—Laboratory engineering and project management deficiencies resulted in
subtask cost increases and schedule delays. Engineering designs were poorly
specified and were accepted and implemented without evaluations of
constructability. The failure to perform condition assessments prior to either
conceptual development of the project or design resulted in numerous design
changes late in the project, with significant cost impacts.

—Inaccurate Laboratory reporting prevented timely issue identification and reso-
lution of issues and the reporting did not portray actual status. Management
reserve, a contingency account, was consumed without communication to, or
knowledge or approval of the Department.

—The project contingency was mismanaged. Contingency funds were allocated on
a first-come, first-served basis as cost increases occurred, rather than allocation
by risk factors to each subproject.

—The Laboratory’s organization contributed to the systemic nature of the short-
comings. This project should have been constrained by finite resources and a fi-
nite scope defined in the Construction Project Data Sheets. The Laboratory con-
struction management structure contributed to a lack of accountability and inef-
fective processes.

There are many details associated with the above findings, but these summaries
capture the vital issues that will be addressed in a Corrective Action Plan. The De-
partment and the Laboratory will work closely to correct both project specific and
institutional weaknesses.

Question. What has the Department done to correct project management defi-
ciencies and other weaknesses that have caused these problems?

Answer. The Department has already taken steps to strengthen oversight of Lab-
oratory projects through personnel changes, addition of personnel, and reorganiza-
tion of some offices to focus resources and management attention to Laboratory pro-
grams and projects. These steps have been specifically targeted for those field ele-
ments closest to the day-to-day activities.

The Department will control contingency funds for all Stockpile Management
projects at the Laboratory, and will evaluate the Laboratory’s corrective actions for
1mplementation and effectiveness.

Both the Department and the Laboratory have designated responsible manage-
ment officials with the authority to execute the Stockpile Management Construction
Program at the Laboratory.

Question. When will the corrective action plan, which addresses cost overruns and
construction management problems, be completed and approved by the Department?

Answer. A LANL corrective action plan addressing Laboratory construction man-
agement issues, specifically CMR, was presented to the Department in September
1997. The Department approved the plan and has been overseeing the laboratory’s
implementation of the plan including the emplacement of stronger management
oversight procedures, improved performance and budget accountability, and the in-
corporation of “lessons learned” into all further construction activities.

Question. What other actions need to be completed before construction can resume
and when will they be finalized?

Answer. The Department will authorize restart on a limited basis, using a step-
by-step approach, measuring improvement and achievement of specific milestones
by the Laboratory before proceeding to the next step. Condition assessments, de-
tailed definition of project completion criteria, and effective integrated project and
program planning with the rigor and discipline expected for work in nuclear facili-
ties will be measures that the Department will use to evaluate Laboratory respon-
siveness to the Chemistry and Metallurgy Research Upgrades project. Only after
completion of the above activities will the Department authorize the restart of ac-
tual construction.

Question. The budget request for fiscal year 1999 includes $16 million to resume
design and construction of the project. How much of the request is to continue de-
sign and how much is for construction?

Answer. The fiscal year 1999 request for $16 million will be used to begin or con-
tinue design of necessary Phase 2 subprojects and complement Phase 1 construction
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requirements as necessary. The exact split of those costs will not be determined
until all facility assessments and engineering reports have been completed. Funds
appropriated in fiscal year 1998 and unspent prior year funding will be used to com-
plete the facility assessments and restart Phase 1 construction work.

Question. How confident is the Department that this project can be resumed in
fiscal year 1999, and completed on schedule and within costs?

Answer. There will be impacts to the project from the changes to project manage-
ment and other corrective actions that must be taken to ensure the project is ready
to proceed. However, it is our intent to complete the project within the current esti-
mated cost of $174.1 million. We will, of course, keep Congress informed of our
progress on this project.

QUESTIONS SUBMITTED BY SENATOR COCHRAN
SAFETY FEATURES ON NUCLEAR WEAPONS

Question. In response to a question of mine last October during your testimony
before my Governmental Affairs Subcommittee on International Security, Prolifera-
tion, and Federal Services, you said that you believed that we have safety measures
that are advanced to the point they should be “at this time.” Are the most advanced
safety measures present in every weapon in the stockpile right now?

Answer. All weapons in the stockpile, with the exception of the W62 warhead in
the Minuteman III Strategic Missile, have modern enhanced nuclear detonation
safety (ENDS). All weapons, however, do not have insensitive high explosive (IHE)
or fire-resistant pits (FRP). Should the W62 remain in the enduring stockpile, I
strongly support upgrading its detonation system to meet modern safety design cri-
teria. The W62 warhead is not scheduled to remain in the stockpile under START
1L

Question. Would adding safety features like insensitive high explosives and fire
retardant pits to weapons in our stockpile that don’t already have these features
make them safer?

Answer. Yes, incorporating features like insensitive high explosive and fire retard-
ant pits into stockpiled warheads would inherently make them safer. However, all
stockpile warheads meet both DOD and DOE safety requirements.

Question. Can you add all of these safety features right now, using the Stockpile
Stewar{giship Program technologies already developed, without conducting explosive
testing?

Answer. No; however, the DOD/DOE have confirmed the safety and reliability
through the annual certification process, and no modifications to safety features are
currently required.

TRITIUM REQUIREMENTS

Question. You also stated at our hearing that the price of a tritium generation
facility is not included in the $4.5 billion per year estimate for SSP’s cost. Has DOE
settled yet on a method by which to produce tritium? If so, what will be its total
and annual cost?

Answer. The Department has not decided which technology, accelerator or reactor,
will be used to produce tritium. DOE plans to select one of the two tracks as the
primary option in 1998. Based on the results of the technology decision, total and
annual cost for the selected technology will be provided.

Question. If not, what is the price range, both total and annual, for the options
being considered?

Answer. The funding included in the budget for tritium is:

Fiscal year Millions
T999 et $157
2000 ... 145
2001 ... 71
2002 ... 67
2003 ettt ettt e et e et e e e be e e sttt e e sab et e e neeeeebeeeennree 69

TOLAL e 509

If the purchase of irradiation services from commercial light water reactors is se-
lected as the primary option, the budget request will be sufficient to meet current
requirements. If the Department selects accelerator production of tritium as the pri-
mary option, it will need to seek relief from the current target date for initiating
new tritium production or request additional funding.
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The Department will provide firm cost estimates associated with tritium after the
Department has developed cost figures for the commercial light water reactor option
based on completion of negotiations with the Tennessee Valley Authority.

STOCKPILE STEWARDSHIP AND AGING OF NUCLEAR WEAPONS

Question. You testified at our hearing that, because the United States is no longer
producing nuclear weapons, we would be encountering problems due to the effects
of aging that we’ve not had to deal with in the past. Are you certain SSP will both
identify all of these problems and be sufficient to certify their remediation?

Answer. It is not possible to declare with total certainty that the stockpile stew-
ardship program will identify all aging problems. However, we are highly confident
this strategy will be successful. We are currently enhancing our weapon surveillance
process to maximize the likelihood of early discovery of the most serious of these
aging problems, and we are modernizing our historical surveillance process to en-
sure that weapon aging defects, when present, will be detected and corrected in a
timely way. Early detection is fundamental to remediation.

As the Stockpile ages, there will inevitably be changes in the weapons, some of
which will require a “fix” that in the past would have been validated by a nuclear
test. We expect the SSP will provide the confidence necessary to certify the safety
and reliability of weapons with these changes. Specifically, the computer simulation,
experimental capabilities, and expert judgement resulting from the SSP should
allow the basis for the formal determination of stockpile confidence made through
the Annual Certification Process.

ADEQUACY OF OUTYEAR BUDGETS

Question. Is inflation included in your $4.5 billion per year SSP pricetag?

Answer. We anticipate changes and efficiency improvements that will allow the
impact of inflation in the outyears to be accommodated within the $4.5 billion an-
nual budget level.

Question. If not, how much more will the program cost to add inflation in over
the course of the FYDP?

Answer. Because of changes and efficiency improvements, we do not anticipate
any increase in cost due to inflation.

Question. If DOE were refused permission to add the cost of inflation to the pro-
gram’s budget, what would you cut to stay at $4.5 billion per year?

Answer. Our strategy for countering the effects of inflation calls for aggressive
pursuit of productivity cost savings both in terms of the cost of doing business and
the cost of operating our facilities. The Stockpile Management Restructuring Initia-
tive is an example of efforts to reduce the physical footprint of the weapons complex
and thus reducing facility costs and outyear budget pressures. We fully expect these
efforts to be successful.

NUCLEAR WEAPON PROBLEMS AND TESTING

Question. Are you aware of any nuclear weapons problems that have been identi-
fied in the past as a result of a nuclear test?

Answer. In the past, some nuclear weapon stockpile problems have been identified
solely by nuclear testing. In general, nuclear testing has been used to confirm the
existence of problems that were identified by nonnuclear experiments, computer
simulation, and expert judgment for both stockpiled weapons and during weapon de-
velopment. For the existing, enduring stockpile I am not aware of any nuclear weap-
on problems that have been identified solely by nuclear testing.

Question. Are you aware of any fixes to any nuclear weapons problems that were
found to be inadequate through testing?

Answer. The only cases where nuclear testing has found inadequate fixes occurred
with certain weapons that were designed or modified in the early years during the
1959-1961 Test Moratorium.

Question. The administration’s current nuclear weapons policy, as set out in the
Nuclear Policy Review and described by then-Deputy Secretary of Defense John
Deutch in testimony before the SASC in the last Congress, says that the Depart-
ment of Energy is required to “Maintain [the] capability to design, fabricate, and
certify new warheads.” Does stockpile stewardship maintain DOE’s capability to de-
sign new warheads? To fabricate new warheads? To certify new warheads?

Answer. Yes, the Department of Energy’s Stockpile Stewardship Program will
maintain the capability to design, fabricate, and certify new warheads; however,
there are no requirements for new warheads, at this time.
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NUCLEAR WEAPON CERTIFICATION WITHOUT NUCLEAR TESTING

Question. Can a new warhead be certified without a nuclear test?

Answer. It is unlikely that an entirely new modern, high performance warhead,
developed without the benefit of nuclear testing, would be certifiable by today’s
standards.

Question. If not, is there not a fundamental disagreement between the Clinton Ad-
ministration’s nuclear weapons policy and a comprehensive test ban?

Answer. We do not see a fundamental disagreement. The Stockpile Stewardship
Program is allowed by and consistent with the Comprehensive Test Ban Treaty
(CTBT). The Laboratories are required by the Nuclear Posture Review and the sub-
sequent Presidential Decision Directive to maintain the capability to design and cer-
tify new warheads. Programs are in place at the Laboratories to do this. The Ne-
vada Test Site is maintained in a state of readiness to resume testing if so ordered
by the President and approved by Congress. The skills necessary for the continuing
safety and reliability assessment of current weapons and for evaluating authorized
stockpile modifications are the same as those needed for designing “new” weapons.

STOCKPILE STEWARDSHIP

Question. How will you know if Stockpile Stewardship is working? Have you es-
tablished specific milestones short of completion of entire parts of the program that
will tell you if you are succeeding or not?

Answer. We believe that Stockpile Stewardship is working now. While it has been
more than five years since the last nuclear test, we have successfully addressed sev-
eral problems with existing warheads by using a combination of computer analysis,
archived test and manufacturing data, and most importantly the collective judge-
ment of the two weapon design laboratories. This success, using the experimental
and testing tools available today, provides confidence that the even more powerful
computing and testing tools being developed will allow us to solve future stockpile
problems without nuclear testing. Additionally, we have replaced the B53 with the
B61-11, achieved a world record in computing speed through the Accelerated Strate-
gic Computing Initiative (ASCI), conducted several subcritical experiments at the
Nevada Test Site, produced a development warhead pit at Los Alamos National
Laboratory, and have conducted safety reviews to resume enriched uranium oper-
ations at Oak Ridge Y-12. By annually certifying the safety and reliability of the
stockpile, the DOE will confirm that Stockpile Stewardship can be relied on now
and in the future. We have successfully completed the process twice, and the third
annual certification process is well underway. A copy of the second certification was
provided to the Congress by the President on February 11, 1998.

NATIONAL IGNITION FACILITY/NOVA

Question. One of the key elements of Stockpile Stewardship is the National Igni-
tion Facility, or “NIF.” Its predecessor, “NOVA,” took several years to build and it
wasn’t until NOVA was completely built and, essentially, the switch was thrown for
the first time that you found NOVA wasn’t working. It then took and additional two
years to get NOVA to work. With experiences like NOVA in mind, how, and when,
will you know if Stockpile Stewardship is failing?

Answer. The issue of how progress on the stewardship program is assessed is
clearly important. While key metrics such as the annual certification process are in
place, the Department in conjunction with the laboratories and plants continues to
evaluate this issue on an ongoing basis. Three important factors should be consid-
ered in evaluating the success of the stewardship program. First, the Department
has outlined a series of specific milestones in its Stockpile Stewardship Plan (SSP),
and progress towards these will be monitored. Secondly, we will examine how the
tools developed as part of the SSP are working in addressing the full range of spe-
cific stockpile issues. A particular example relevant to the stated question would be
to assess the progress of laser based experiments towards addressing high energy
density science issues relevant to the stockpile such as was already done in a spe-
cific stockpile system. Finally, the judgment of the scientists and engineers engaged
in the SSP will be assessed.

Assessment of the progress of the program using these three factors will rely on
a combination of internal laboratory and external peer reviews, as well as the an-
nual certification and dual revalidation processes. In general the peer review proc-
esls will play an increasingly important role in establishing confidence in the stock-
pile.

Regarding the operation of large laser facilities such as Nova and NIF, most large
science facilities require some operating experience and measurement development
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(especially the latter) to realize their potential. As one example, while Nova worked
from the beginning, realizing the full capability of the facility required that the laser
glass be upgraded. The NIF first bundle, operational at the end of fiscal year 2001,
will provide early experience with NIF operations and help prepare for the best use
of the full NIF when it is available in fiscal year 2004.

LOW YIELD TESTING

Question. What yield of testing would be the lowest possible to accomplish new
designs as well as ensure the safety and reliability of our stockpile?

Answer. If the Stockpile Stewardship Program (SSP) leads to a solid fundamental
understanding of nuclear weapons physics as we plan, we should not need any nu-
clear testing to maintain the safety and reliability of existing weapons. If we were
to resume testing, the lowest useful test yield for safety issues would be a few
pounds, and for a reliability test around a kiloton.

As for a new, modern design, the test yield would depend upon how far the design
was from an existing, well tested design. A design relatively close to current weap-
ons might be certifiable with relatively low yield, whereas other new weapons might
require something close to full yield.

NUCLEAR DESIGN STAFF

Question. One of the major aspects of the Stockpile Stewardship Program is to
keep a well-trained team of scientists and engineers working at the labs. When my
staff visited the Los Alamos National Lab in August, we were informed that some
position announcements have been closed for lack of qualified applicants or, in some
instances, applicants for positions are being hired who are of lower quality than was
the case in the past. Should we be concerned that the labs won’t be able to recruit
and retain the best people, which has always been our standard?

Answer. Finding highly qualified applicants for our scientific and engineering po-
sitions remains a challenge. However, we continue to draw very high quality indi-
viduals to the laboratories. We have gone through dramatic changes in staffing re-
quirements in the past decade and have a changed external environment in which
we compete. While the laboratories have hired small numbers in recent years, the
current requirements call for significant hires from an academic environment that
is much more heavily populated by foreign national students who are ineligible for
the positions we have available. Additionally, in some areas, such as computer
science, it is difficult to match the industrial compensation packages offered to most
highly sought after graduates. These challenges are partially compensated for by the
desirability of working at a National Laboratory and by the focused technical chal-
lenges we provide and the world-leading tools we have available, as well as the clear
commitment of the President and Congress regarding the importance of this work.
The Laboratory Directed Research and Development Program, which supports sci-
entists for innovative basic research in support of SSP, is an example of the oppor-
tunities that can be offered a young scientist. While recruiting will continue to be
a challenge for us, we believe that we will compete favorably when the candidates
consider their career options.

Question. How many nuclear weapons designers now routinely evaluate the per-
formance of U.S. nuclear weapons by doing explosion calculations?

Answer. Approximately 85 primary and secondary designers at Lawrence Liver-
more and Los Alamos National Laboratories are actively and routinely engaged in
evaluating the performance of nuclear weapons with simulation codes.

Question. How many have been lead designers on a nuclear test?

Answer. Of that number, 35 designers have been lead designers on a nuclear test.

C?ue?stion. Are there enough qualified designers to do the jobs that need to be done
today?

Answer. Yes. There are enough designers to do the job as currently defined.

Question. How confident are you that the Stockpile Stewardship Plan will main-
tain weapons designers’ expertise?

Answer. A central objective of the Stockpile Stewardship Plan is the development
and maintenance of a cadre of personnel who can effectively use the new experi-
mental and modeling capabilities to address warhead issues as they arise. Since
most of these personnel will be continually working on weapons topics, we can ex-
pect their continued commitment to address future issues that might arise. Today,
we depend heavily on the experience base of veteran nuclear weapon designers and
their familiarity with a wealth of past nuclear test data. These designers are work-
ing with—and, in the process, training—their younger colleagues on real stockpile
issues to develop and validate the sophisticated tools that will be needed for stew-
ardship in the longer run. These activities include dual revalidation, annual certifi-
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cation, and other weapons baselining activities. We are developing additional tech-
niques to capture the information both from the nuclear test database and from the
personal experience of veteran designers, and to make it readily available for future
work through our Archiving Program. The most important issue is to make the
transition from reliance on the nuclear test experience to validated experimental
and computational tools in a carefully thought- out manner, as quickly and reason-
ably as possible. That goal is built into the design of the Stockpile Stewardship
Plan, and given appropriate support, I am confident in the success of our efforts.

STOCKPILE SAFETY WITHOUT TESTING

Question. President Bush informed the Congress on January 19, 1993 that the De-
partments of Energy and Defense had tried to find a technically responsible nuclear
testing program consistent with the provisions of what is known as the Hatfield,
Exon, Mitchell amendment to the 1993 Energy and Water Development Appropria-
tions Act. His report states “We have concluded that it is not possible to do so.”
Later it says, “The requirement to maintain and improve the safety of our nuclear
stockpile and to evaluate and maintain the reliability of U.S. forces necessitates con-
tinued nuclear testing for those purpose * * *” Did the Department of Energy par-
ticipate in the effort described by the President and did the Department support the
President’s conclusions?

Answer. The Department of Energy participated in the January 19,1993 report re-
ferred to in these questions and the conclusions were accurate at the time.

Question. Are you aware of any technical factors that have changed since this re-
port was sent to the Congress that would change its conclusion? This same report
includes reference to an ongoing “* * * major effort to increase predictive capabil-
ity, and thus reduce our reliance on nuclear testing for force safety and reliability.”
It goes on to say that the conditions of Hatfield, Exon, Mitchell “* * * would permit
us only marginally to increase our predictive capability, and would certainly not
bring us to the point that we could maintain the safety and reliability of the U.S.,
deterrent without underground nuclear tests.” Since President Clinton decided to
not even attempt the minimal number of tests permitted by Hatfield, Exon, Mitchell
it would seem that the situation today must be even worse than portrayed by Presi-
dent Bush. Can you explain how in 1993 nuclear testing was needed to play a criti-
cal role in validating predictive capability while today you are optimistic that SSP,
today’s predictive capability program, does not need nuclear testing to validate it?

Answer. There have been several significant technical advances that alter the con-
clusions of the 1993 report to Congress. The Department’s stockpile stewardship
program has been an engine of enormous technical advance and the stockpile stew-
ardship tools have allowed the DOE and DOD to twice certify to the President that
the nuclear weapons stockpile remains safe and reliable and that there was no need
to return to underground testing. These tools have also allowed us to solve several
stockpile issues that previously would have required underground testing. This also
gives us confidence that the new stockpile tools under construction such as NIF,
DARHT and Atlas and more advanced computers will allow us to certify the stock-
pile into the future. In the unlikely event we should ever have to return to testing
we are maintaining the Nevada Test Site, consistent with presidential direction.

MAJOR DEFENSE PROGRAMS PROJECTS AT THE NATIONAL LABORATORIES

Question. General Accounting Office Energy Issues Director Victor Rezendes re-
cently informed the Congress that of 80 Department of Energy projects which spent
in excess of $100 million dollars, and some of which spent billions, between 1980
and 1996, only 15 were ever completed. These statistics do not present a very prom-
ising view of the likelihood of the many SSMP capabilities coming to reality, or com-
ing to reality on the time scale currently predicted for them. What is the record of
LLNL, LANL, and Sandia over this period?

Answer. Generally, considering the fact that Defense Programs’ large construction
projects at the laboratories are usually unique, state of the art, or even cutting edge
technology research projects, Lawrence Livermore, Los Alamos and Sandia National
Laboratories have done an acceptable job bringing these projects to conclusion. Only
two of the canceled projects were Defense Programs funded projects at these labora-
tories.

A current example of our laboratories’ ability to carry out these large projects is
the National Ignition Facility, which at $1.2 billion is by far our largest scientific
project currently under construction. It is on schedule and within budget, even with
the recent weather problems in northern California. That being said, we have had
some recent problems regarding management of large projects, particularly at Los
Alamos, but we are working to resolve those issues.
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Question. How many projects of this size were begun and never completed?

Answer. Of the 65 incomplete projects on Director Rezendes’ list, only two were
Defense Programs laboratory projects. The Special Nuclear Materials Research and
Development Laboratory Replacement (88-D—-105) was canceled in the design phase
when it was determined that renovation of the existing Chemistry and Metallurgy
Research facility was a more cost effective means of responding to our changing pro-
gram requirements. The Special Isotope Separation Project (86-D-148) was canceled
when changing stockpile requirements meant that the materials to be supplied by
the facility were no longer needed.

Question. How many projects of this size succeeded on their originally predicted
timetable, with their originally predicted capabilities.

Answer. The High Energy Laser Facility (78-4—a), probably more familiar to you
as “Nova”, was the only major laboratory construction project completed during the
1980 to 1996 time period. The bulk of the construction activity during this time pe-
riod at the laboratories was over a half billion dollars of smaller infrastructure im-
provements. Los Alamos and Sandia also successfully met the infrastructure re-
quirements of accepting non-nuclear production responsibilities from Rocky Flats,
Mound and Pinellas during this period.

Question. Is there some reason to believe the laboratories will be any more suc-
cessful in the next 16 years?

Answer. The laboratories have been generally successful in the past on these
projects and are, with some caveats, proceeding nicely with the current set of
projects important for implementing the stockpile stewardship program. Where we
have had problems, we have moved aggressively to identify the issues and causes
of those problems and then moved just as aggressively to insure the appropriate cor-
rective actions are taken. So, yes, I do believe we will be successful in providing the
facilities necessary for conducting our program.

QUESTIONS SUBMITTED BY SENATOR GORTON
FAST FLUX TEST FACILITY

Question. Given the high cost of the two primary tritium production options under
consideration—use of a commercial light water reactor and constructing a large ac-
celerator—doesn’t it make sense to keep restart of the Fast Flux Test Facility
(FFTF) as a near-term “insurance” policy?

Answer. In announcing the Department’s January 1997 decision to keep the Fast
Flux Test Facility in standby, former Secretary O’Leary stated that keeping the re-
actor in standby is a low cost option that allows the Department maximum flexibil-
ity to ensure the tritium needs for the strategic nuclear stockpile are met.

The Fast Flux Test Facility will be maintained in a safe and environmentally
compliant standby condition until a decision is made on the Department’s overall
tritium production strategy. The Department is working to ensure that this decision
will be made by December 1998.

Question. Doesn’t the FFTF option hedge DOE’s bets, especially given the uncer-
tainties associated with future tritium requirements?

Answer. The Department is required to meet tritium production requirements as
stated in the Nuclear Weapons Stockpile Memorandum signed by the President.
While the Fast Flux Test Facility is capable of producing a significant quantity of
tritium on an annual basis, it cannot by itself supply the entire current require-
ment. The Fast Flux Test Facility is being retained in a defueled standby condition
pending a decision on whether the facility can provide a cost effective capability as
part of the Department’s tritium production strategy.

QUESTIONS SUBMITTED BY SENATOR REID
DEFENSE PROGRAMS

Question. Isn’t there a point at which our confidence in the stockpile is going to
be diminished beyond repair because we simply will not be able to replace old parts
of nuclear devices?

Answer. There is no expectation that our confidence in the stockpile is going to
be diminished because we will not be able to replace old parts. Replacement may
require that the laboratories develop new components because of sunset technology
issues; however, because of programs that exist to maintain capability at both the
laboratories and plants, we should be able to design and produce any parts that
would be required in a reasonable amount of time. The one current exception is the
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production of pits. Although we currently have no reason to believe this will be an
islsue in the foreseeable future, we are presently establishing that capability at Los
amos.

Question. With the death of those who designed the current weapons, aren’t we
losing the knowledge of a generation of physicists and engineers who built and test-
ed the nuclear devices?

Answer. We still have in our ranks a sizable number of physicists and engineers
that built and tested nuclear weapons, and we have an active program of archiving
past data, documenting past methods and understanding, interviewing experienced
workers and data capture, and mentoring young scientists and engineers. In this
context, dual revalidation, annual certification, and other weapon baselining activi-
ties are key to transferring and improving upon this knowledge to the next genera-
tion of weapon stewards. By working in teams—younger staff and senior designers
and engineers—we are developing and applying the methods of science-based stew-
ardship to current and projected stockpile 1ssues. This is serving as a true test to
gauge our ability to train the next generation of weapons designers and stewards,
and I believe we will successfully make this generational transition.

Question. Without testing the devices, we are relying upon science that has not
been done before; given that this is an uncharted science—on what do you base your
confidence in the program?

Answer. Our confidence in the Stockpile Stewardship Plan is based on several key
elements: (1) the extensive nuclear test database, (2) our experienced personnel still
available to train a new generation of weapon scientists and to provide archival in-
formation, (3) our program of nonnuclear experiments, and 4) advanced computa-
tional capability that will improve the scientific understanding necessary to evalu-
ate stockpile problems and possible modifications. All of these elements are abso-
lutely essential. Our confidence is enhanced by successes so far in the program, in-
cluding the institution and successful execution of the Annual Certification and
Dual Revalidation programs, the progress of the Accelerated Strategic Computing
Initiative in meeting its timelines for improved simulation and modeling capability,
early promising results from the Enhanced Surveillance Program, and our progress
on several stockpile modifications, including the B61-11 and the W87 Life Exten-
sion Program.

Question. Is the uncharted territory of a science based stockpile stewardship pro-
gram leaving too much to chance by relying on computer simulations, subcritical ex-
periments, and experiments on fusion ignition?

Answer. As I previously stated, the “uncharted territory” could indeed be very
problematic without all the key elements of the plan. At this point our assessment
is that a fully implemented Stockpile Stewardship Plan will be sufficient for main-
taining the reliability and safety of the stockpile.

Question. Additionally, is this uncharted territory too ambitious for the current
generation of scientists? I read recently where Bruce Tarter of Lawrence Livermore
National Laboratory observed, “Even with these new facilities, the question remains
whether we can keep from fooling ourselves about how good we are.” If Dr. Tarter
is incorrect, could you explain?

Answer. Dr. Tarter properly states the challenge. Our mission is a challenging
one, and we are sensitive to the need for continuing critical evaluation. A critical
yearly measure of the success of the SSP will be our ability to provide formal state-
ments of stockpile confidence through the Annual Certification process. Should we
not be able to certify the safety or reliability of a weapon system in the enduring
stockpile, the SSP will not have been totally successful. Three supportive factors
should be considered in assessing program success.

First, we can test progress on SSP compared to the specific milestones set forth
in the DOE Stockpile Stewardship Plan. This comprehensive plan includes the de-
tail needed to judge progress in providing the necessary experimental, computa-
tional and manufacturing capability, and in executing required stockpile actions.
Timely execution of required modifications such as the B61-11 and W87 LEP, in-
cluding certification performed to the satisfaction of a well-informed technical com-
munity, will be an important measure. So will completion of the planned facilities
and meeting of the simulation and modeling milestones.

Second, we can examine specifically how well the tools being developed as part
of the SSP are working by testing them against two sets of data. One is the past
nuclear test database, for which we should be able to “predict” past nuclear test
data (failures as well as successes). The second set is new laboratory test results,
including large integral experiments such as 3-D hydros with high resolution, and
future ignition capsule performance on NIF. Our computational simulations must
consistently match a broad range of data with a significantly reduced need for em-
pirical “fudge” factors and phenomenological models.
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Third, there are ways we can assess the judgment of the scientists and engineers
engaged in SSP. It is absolutely crucial that we maintain expert judgment about nu-
clear weapon issues by developing the skills and capabilities of the next generation
of stockpile stewards. Our ability to retain and attract new top-notch scientists and
engineers to the program will be another key index of the program’s success.

The judgment of the stockpile stewards will be exercised through the Annual Cer-
tification and Dual Revalidation processes, which entail formal peer review activi-
ties involving the two weapon design laboratories (LANL and LLNL). Each of the
laboratories, with its own unique capabilities, will be put to the test before the other
laboratory and experts from Sandia, DOE Defense Programs, and our customer, the
DOD. Peer-review activities must include independent evaluations, dual revalida-
tion and reviews specifically aimed at finding the weak spots in the technical story.
Such peer review will play an increasingly important—and very visible—role in es-
tablishing confidence in the stockpile.

Question. It seems to me that we are painting ourselves into a corner with our
nuclear stockpile. We cannot build new weapons and we are to have confidence in
an aging stockpile, the safety and reliability of which we are trusting to scientific
experiments. There are many questions about the future that you cannot answer
and that is exactly what is bothering me. How are we assured that the greater stra-
tegic questions are addressed, even though there are not yet answers?

Answer. We can only answer strategic questions by continuing to question and
evaluate whether the stockpile stewardship program effectively balances current
and future needs and whether the system of labs, plants and Federal management
are meeting their objectives effectively. This process must be done every year and
with a vigor commensurate with the responsibility of the “supreme national inter-
est.”

Question. Metering our progress toward the program goals will certainly measure
success of the plan, but will it measure mission success?

Answer. Mission success is reflected in our ability to annually certify to the Presi-
dent that the nuclear weapon stockpile is safe and reliable. We have completed two
annual certifications and we will continue to measure how well we are meeting our
programmatic goals. The combination of annual certification and meeting program
goals will help ensure that the Stockpile Stewardship Program is successful.

Question. Will it measure the reliability and safety of the stockpile?

Answer. The annual certification has one main purpose—to ensure that the U.S.
nuclear weapon stockpile is safe and reliable.

Question. I am concerned that success with the plan allows us to say only that,
so far, we have found no “cause for alarm.” Is there another measurement that
could more accurately reflect the status of the stockpile?

Answer. The status of the stockpile is reported, in detail, through several classi-
fied reports currently provided to the Congress including the President’s transmittal
of the annual certification report.

Question. Science Based Stockpile Stewardship at least offers us some hope that
we can maintain the stockpile without testing. But, is it enough? Have we over-
looked something that might materially add to our confidence?

Answer. Science Based Stockpile Stewardship, now referred to as the Stockpile
Stewardship Program (SSP), offers the best opportunity to meet the goal of main-
taining the aging nuclear stockpile without nuclear testing. The DOE and the DOE
weapon laboratories believe that if the SSP is fully funded, then it is the right pro-
gram based on over fifty years of nuclear weapons experience. We believe that we
can manage the risk of no nuclear testing and that we have not overlooked anything
that would materially contribute to our confidence.

SUBCOMMITTEE RECESS

Senator DOMENICI. So it is, indeed, an exciting thing, and with
that, the committee stands in recess until the call of the chair.

Dr. Re1s. Thank you, sir.

[Whereupon, at 10:35 a.m., Tuesday, March 3, the subcommittee
was recessed, to reconvene subject to the call of the Chair.]
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OPENING STATEMENT OF SENATOR DOMENICI

Senator DoMENICI. Well, first I apologize for being a little bit
late. We will not keep anyone too long, I do not think. Thank you
for coming.

Today, we are going to consider the Department of Energy’s 1999
budget request for science, magnetic fusion, and renewable energy.
We will hear from Dr. Martha Krebs, Director of the Office of En-
ergy Research. The administration has requested an 11-percent in-
crease in science programs for fiscal year 1999. To pay for these in-
creases, the administration has proposed to reduce funding for
water projects by $1.3 billion below the level required to continue
ongoing projects.

Simply put, with the $9.4 billion the President has proposed
spending on nondefense programs within this subcommittee’s juris-
diction, the subcommittee will have to find on the order of $1.3 bil-
lion for ongoing water projects if we are to avoid higher cost to the
Government and delayed benefits to local interests. That means we
almost certainly cannot provide for these proposed increases and
fvilllprobably have to reduce some programs below their current
evel.

With that said, you should know that I am a strong supporter
of the Department’s science programs and will do everything I can

(63)
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{:)o énitigate any changes that we have to make to the President’s
udget.

From the standpoint of your programs, I am willing to listen.
You have some very interesting and innovative thoughts on the
subject, and I commend you for the new position you have and the
Department for having someone of your high qualifications in that
position. We have not always agreed on a lot of things in your prior
life. Maybe we can agree on a few more now. It might be better
for you if we do. I should not have said that, should 1?7 [Laughter.]

Having said that, do you understand the dilemma we are in on
the water projects issue?

Senator COCHRAN. I do.

Senator DOMENICI. I think the appropriators are now fully cog-
nizant at the level above us, the full committee chairman level, of
the very dramatic decrease in water projects. What has to be done,
in our opinion, is probably to get us some additional resources for
these water projects. We are very hopeful they will be concerned
enough to consider that with us.

I do plan in the budget, Senator Reid, so you will know, to make
room to make some adjustments where some of that water money
will be made available in the various functions that we have to
take care of that in the budget resolution.

Senator, do you have any opening remarks?

STATEMENT OF SENATOR REID

Senator REID. Mr. Chairman, I have an opening statement I
would like to be made part of the record in its entirety.

Senator DOMENICI. It will be done.

Senator REID. I would only say that, even though we do not
spend a lot of time on some of these programs that we are going
to be talking about today with these two witnesses they are impor-
tant. I think it is one of the areas where the American public
should be very happy that we are doing something. It has a lot of
scientific potential. I am very glad that we are involved in this, and
they will get my full attention. I think the energy research pro-
grams are extremely important for the future of this country.

[The statement follows:]

PREPARED STATEMENT OF SENATOR HARRY REID

This hearing today deals with some very important issues. How we deal with
them will affect in fundamental ways our general quality of life. Long term eco-
nomic health and vitality depend critically on secure access to abundant and afford-
able energy.

Today’s testimony addresses investments that will help determine what the new
energy resources will be. New energy resources, and how we use them will be enor-
mously important to the air we breathe and the water we drink. The past two dec-
ades have taught us that even our weather will be affected by our choice of primary
energy.

The so-called “greenhouse” gases from fossil fuel combustion and other processes
can change global weather patterns in ways we cannot predict. Continuing “business
as usual” guarantees that we will continue to add to the growing inventory of at-
mospheric greenhouse gases with consequences of unknown magnitude. Global
power generation must turn to new fuels and to new conversion processes.

Eighty percent of today’s energy in the United States comes from finite and di-
minishing stores of natural gas, oil, and coal. Only 10 percent of our current energy
production comes from renewable resources that will never run out—and the major-
ity of this renewable energy today is hydroelectric power, a mature resource that
we are unlikely to develop further. So, not only must we stop adding to the green-
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house gas inventory, we must develop renewable resources to ensure supplies for
the indefinite future.

Presently, 70 percent of U.S. petroleum consumption powers our transportation
systems, and more than 50 percent of that fuel is imported. By early in the next
century, more than 70 percent of the world’s oil will be supplied by countries in the
Persian gulf. Such a monopoly on the supply side has historically led to abuses, as
we experienced in the 1970’s and early 1980’s.

In response to those abuses, we increased domestic production and implemented
new efficiencies so that competition was restored by reduced import demand. Energy
efficiency continues to be highly relevant, but by itself only delays the inevitable de-
pletion of non-renewable resources and only slows the accumulation of atmospheric
greenhouse gases. So the development of more renewable resources that do not dam-
age the environment is an essential part of preparing for the future.

The Chairman and I represent great western states with enormous potential for
renewable solar energy production. Solar power is technically feasible, but not yet
economically competitive—a deficiency that I hope to hear today is being dealt with.

I don’t know about New Mexico, but Nevada has developed significant geothermal
generation capability, and Nevada’s distribution of mountains and valleys makes it
ideal for wind power development. I do know that Sandia Laboratories in the Chair-
man’s great state of New Mexico has made significant technical advances in both
solar and wind power generation. I am looking forward to the time when I can visit
the New Mexico Labs and see some of these things first hand.

I welcome our witnesses today from the Department of Energy. I fully expect to
hear wonderful things about science and technology from the Department that many
refer to as the “Department of Science” instead of the Department of Energy. But
I hope to hear also about how this wonderful science and technology is being har-
nessed and directed for the national benefit. What the Department does is impor-
tant; how it is done is just interesting.

Right this moment, we are in the middle of a technical revolution; one that many
say is as important to the future as the industrial revolution has been to the
present. This is an information revolution. It affects the ways we receive, deliver,
and act on information.

Our citizens today observe our wars when they are happening, up close and per-
sonal. They have international news updates on events as they happen, at all times
of the day and night. They carry cellular phones, satellite-serviced pagers, lap-top
computers, and the shirt-pocket computer with a built-in modem is just around the
corner.

More than 50 percent of American homes have a personal computer, and most of
these have an on-line service provider that allows instant access through the world
wide web to Internet sites in all the countries of the world. There are some amusing
moments with automated translators, but just the same, the world of nations is be-
coming a very large village. Electronic gossip, or “Internet chats” is being sup-
planted by electronic barter and electronic commerce is just beginning.

The United States leads the world in developing innovations in communications
and computations technologies. In many respects, the Department of Energy stimu-
lated that leadership by requiring advanced computational technology for its nuclear
weapons program. DOE’s programs stimulated the computer revolution by requiring
continually increasing computation speed and memory in digital computers. But the
real revolution has been pretty much independent of the government. Business and
individual citizens have driven the real revolution of universal connectivity provided
by small personal computers and the Internet.

The Federal government is investing significant effort and resources to accelerate
this revolution through the Next Generation Internet Initiative. This is only one of
several information technology initiatives in the Department of Energy.

The business community is rapidly developing innovations that expand internet
access through product cost reductions and through network assets sharing with
high bandwidth carriers, like cable television fiber optic lines. I am concerned that
the Next Generation Internet Initiative might be diverging from the path being de-
fined by industry. If this should happen, then this would be one of those projects
of great interest, but little importance.

I hope that testimony today will clarify the relationships of these information
technology initiatives and that compelling arguments can be presented for their con-
tinuation.

In another matter, the President’s Committee of Advisers on Science and Tech-
nology has recommended research investments in the key obstacles to nuclear
power. The President’s budget request reflects this advice in the Nuclear Energy Re-
search Initiative.
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The United States is the world leader in nuclear technology and in nuclear power
production. Yet, in spite of that leadership, nuclear power is widely held to be a
dying industry in the United States.

Apart from public fear of nuclear power, there are two overwhelming obstacles
preventing a healthy nuclear power industry: the cost of nuclear power and the
waste it generates.

This industry generates exceptionally dangerous wastes that presently must be
carefully sequestered for more than 10,000 years. Industry claims and Federal in-
vestments notwithstanding, there is still no acceptable means of managing this
waste. The present program of geologic disposal is universally opposed by a majority
of U.S. citizens. If the disposal site happens to be in one’s own state, that opposition
becomes virtually unanimous among those so affected.

It does not matter what the industry says; it does not matter what the engineers
say; and, believe it or not, it will not matter what the politicians say. If our United
States citizens find the waste disposal proposition unacceptable, it will not succeed.

Now, managing the waste of this industry is important. It is important if the in-
dustry is to continue, and it is just as important if the industry is to terminate. This
feature distinguishes nuclear waste from all other issues surrounding nuclear en-
ergy.
All the other obstacles to nuclear power vitality are only important to the continu-
ation of the industry. They are important, but not as important as finding an ac-
ceptable way to manage the waste.

I will be enormously disappointed if the Department has not recognized the cen-
tral and overwhelming priority of acceptable resolution of the nuclear waste di-
lemma in its planning of the Nuclear Energy Research Initiative.

I know that the Chairman is aware of technically feasible options for making this
waste problem more manageable. One of those comes from his great lab in Los Ala-
mos, New Mexico. This idea promises a reduction in the amount of waste to be se-
questered by a factor of 20—instead of 70,000 tons of radioactive material, only
3,500 tons would need to be managed. It would reduce the period of sequestration
from more than 10,000 years to about 300 years. The concept appears to do all this
for not more than 20 percent of the cost of the geologic disposal program. Indeed,
it is not at all obvious that geologic disposal would make sense under these new
terms of waste management.

So if the Department of Energy wants to pursue the Nuclear Energy Research Ini-
tiative, it needs to focus its investments on the highest priority problems surround-
ing nuclear power—and that would be finding an acceptable waste management
path.

STATEMENT OF SENATOR KOHL

Senator DOMENICI. Senator Kohl.

Senator KOHL. Thank you, Mr. Chairman. I am delighted to be
here today. I do not have an opening statement. I have a specific
question I would like to ask at the appropriate time.

Senator DOMENICI. Did you just have one?

Senator KOHL. One single question.

Senator DOMENICI. Would you like to go ahead?

Senator KOHL. Oh, I would love to.

Senator DOMENICI. And you have some other business?

Senator KOoHL. Yes.

Senator DOMENICI. Then you may proceed.

Senator KOHL. I do appreciate that. Thank you so much.

FEDERAL ENERGY BANK LEGISLATION

We appreciate your willingness to testify before us today regard-
ing the Department of Energy’s energy and renewable energy pro-
grams. I would like to take this opportunity to bring to your atten-
tion a bill that I have introduced, the Federal Energy Bank Act,
S. 1375. This bill creates a bank to fund the purchase of energy ef-
ficiency projects by Federal agencies and in the long run will great-
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ly reduce the overall amount of money spent on energy consump-
tion by the Federal Government.

According to the recent Federal energy efficiency and water con-
servation study drafted by the DOE, an investment of $5.7 billion
is required through 2005 to achieve the Federal Government’s goal
of a 30-percent reduction in the Federal Government’s energy con-
sumption by the year 2005 as compared to the year 1985. The best
estimate of total funding available for this project is $2 billion less
than what we need to meet our goal.

My legislation addresses this shortfall by creating a revolving
fund that Federal agencies can use to purchase energy efficiency
systems. The agencies would contribute 5 percent of their previous
year’s utility costs into this fund. The agencies would then take out
loans from the bank to pay for energy conservation systems and
pay them back as their use of efficient technology leads to in-
creased energy savings.

So, in your opinion, do you believe a revolving fund of this kind,
designed to generate revenue to purchase energy conservation sys-
tems, such as the energy bank bill could help solve this shortfall
in funding, and does the Department have a position on my legisla-
tion, S. 1375?

Mr. REICHER. Senator Kohl, the Department does not currently
have a position. We are reviewing the bill. I have only, to be honest
with you, become aware of it in the last several days, and we are
developing a position. We are working on a position with OMB.

Let me say as a general matter, we completely agree with the
challenge that you pose in Federal energy. The Federal Govern-
ment spends $8 billion a year on 500,000 buildings to provide the
energy for those buildings and to fuel our transportation fleet, and
there is great opportunity to make substantial energy savings and
there are a variety of ways to do it.

We are in the midst of a program where we are going to provide
contracting authority up to $5 billion through an energy savings
company concept to make investments in energy retrofits in Fed-
eral buildings. That is one approach we can take.

Your approach, which is not necessarily in conflict with that ap-
proach, may well be one that would serve an additional useful pur-
pose in meeting this big challenge, which is to reduce Federal en-
ergy use. We will be taking a careful look at the bill. We will work
with your staff on it and we will get you a position from the admin-
istration on it very quickly.

Senator KOHL. I do appreciate that interest on your part. I ap-
preciate your willingness to work on it quickly, as you said. We
think that the bill has great merit and offers the potential for great
savings. Thirty percent on $8 billion is $2.5 billion a year. So I am
looking forward to working with you.

And I thank you, Mr. Chairman.

Senator DOMENICI. Senator, would you like the answers in the
record?

Senator KOHL. Yes; I would appreciate it.

Senator DOMENICI. Would you do that as soon as you can, and
we will put them in this record.

Senator KOHL. Thank you.

[The information follows:]
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FEDERAL ENERGY BANK BILL

The proposed Federal Energy Bank Bill offers a critically needed means of provid-
ing funding for Federal energy management. In past years, the Federal sector has
invested approximately $1.8 billion to improve energy efficiency in Federal buildings
and has achieved cumulative costs savings to taxpayers of $5.1 billion. Typically,
projects that are awaiting funding have the potential to return $4 in savings for
every $1 invested. The Federal Energy Bank Bill can help provide funds to make
those investments.

However, the current version of the bill has a provision that capitalizes the Bank
by taxing agencies 5 percent of their energy expenses in the first three years. While
this would result in a net benefit over a long period of time, it would leave the agen-
cies short of money to pay their energy expenses in those first three years. Agencies
have expressed unwillingness to support the bill in its current form without some
relief from the 5 percent tax.

One excellent suggestion for overcoming this problem would be to allow the Fed-
eral Energy Bank to use the services of the Federal Financing Bank to raise the
initial capital. This would be consistent with the Financing Bank’s role of support-
ing other agencies’ minor borrowing needs. The Federal Energy Bank would then
make loans to agencies for specific energy saving projects. The borrowing agency
would pay back the loan out of future year energy savings. Because Federal energy
savings projects offer such high rates of savings ($4 saved for every $1 invested),
after projects are implemented and savings result, agencies would have access to
more than enough in savings to repay the loans.

A portion of the excess cost savings from each project could be used to establish
a permanent capital fund within the Federal Energy Bank. This would minimize the
need for further borrowing after a few years of Federal Energy Bank operation.

This approach has several advantages. First, it would allow the Federal Energy
Bank to capitalize itself only at a level consistent with the demand for funds from
the agencies each year. Second, it would not require appropriations. Third, the
amount funded by the Federal Energy Bank would not need to be held to the cur-
rent limit of 5 percent of agencies’ energy bills and would allow agencies to borrow
greater amounts for the earlier completion of more energy saving projects.

If the Federal Financing Bank approach is not adopted and the agencies are taxed
5 percent each year, the agencies will be unable to pay their annual energy ex-
penses. In such a case, they will have two options: to seek additional funds from
Congress or to take funds from programs critical to their mission. The agencies
would face uncertain funding and would be unlikely to support the Federal Energy
Bank despite its long-term promise.

For these reasons, the Department of Energy recommends using the Federal Fi-
nancing Bank as a funding mechanism for the initial capitalization of the Federal
Energy Bank.

STATEMENT OF MARTHA KREBS

Senator DOMENICI. Now, Dr. Krebs, you may proceed.

Dr. KrEBs. Thank you, Mr. Chairman. Mr. Chairman, members
of the subcommittee: It is a pleasure to be here, and I will submit
my written remarks for the record.

Over the holidays as I was waiting for the administration’s budg-
et process to close and anticipating your return to the Hill, I went
through a reading marathon to prepare myself. I happened upon a
book by a man named Max DuPrie, who writes on leadership, and
he gave me a number of ideas and quotes. The one I want to refer
to, that particularly struck me as appropriate for this discussion on
science and leading science today, goes like this:

It’s much easier to extrapolate from the past than to imagine what’s possible in
the future. Yet, the more complex the job, the more important it is to deal with the

future, and the more complex the job is, the more talented the people, the higher
you want to go on that scale of working on the future.

The Department of Energy in all of its missions has some very
complex jobs, critically dependent on advances in complex science
and technology endeavors and the talents of our scientists and en-
gineers. The budget for Energy Research [ER] in fiscal year 1999
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builds on our past, but proposes new investments for the possibili-
ties of the future.

I am going to limit myself to only the major elements of the fiscal
year 1999 ER request, and that means I will leave a lot unsaid. ER
has a history of great science and effective management of sci-
entific facility construction and operation. It continues and we, all
of us in the administration, in the Department, and in the Con-
gress, can be proud of that.

The fiscal year 1999 budget request for Energy Research is about
$2.7 billion, $246 million above the fiscal year 1998 appropriation
or, from my point of view, a 10-percent increase, but I would take
11 percent. What this means is that it is good news for science if
we can make this happen. It builds on and sustains our invest-
ments and our history of large-scale scientific user facilities. It es-
tablishes and enhances research agendas that enhance science and
the economy.

SPALLATION NEUTRON SOURCE

The first topic that I want to discuss and the major element in
that increase is the spallation neutron source at the Oak Ridge Na-
tional Laboratory. We propose to initiate construction of that $1.3
billion facility with a request of $157 million in fiscal year 1999.
It is important to note that in fiscal year 1999 and in the out-years
the President has identified the increases required for the profile
of that facility, has added them on top of our targets in fiscal year
1999 and in the out-years.

This facility has been on the scientific community’s agenda ex-
plicitly since 1984 and implicitly for nearly 20 years. The role of
neutron science and its connection with the Oak Ridge National
Laboratory from the very discovery of neutron diffraction has made
critical contributions to the Department’s energy and science mis-
sion; from advanced fibers and plastics to catalysts, magnetic mate-
rials for efficient electric generators, magnetic recording tapes, and
computer hard drives.

In addition to the need and opportunity for this facility, we be-
lieve we are ready to start construction in the fall. The cost has
been validated through two independent review processes. We have
a management structure in place. Key hires are being recruited
and other hires have been made, and the systems for managing the
facility are being put in place.

CLIMATE CHANGE TECHNOLOGY INITIATIVE

The other major element, or a major element, of our initiative is
related to the President’s climate change technology initiative. That
is related to work that Mr. Reicher will describe as well.

In Energy Research we have $27 million added to our budget,
$16 million in the Basic Energy Sciences Program, that relates to
advanced materials and chemical processes associated with both ef-
ficiency and renewable applications. In the Biological and Environ-
mental Research Program, we also have $11 million that is focused
on natural cycles, carbon sequestration through natural cycles, as
well as in oceans, and an increase in microbial genome work that
has had such attention in the recent past.
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SCIENTIFIC USER FACILITIES

Within the budget, not quite so obvious, is our continuing com-
mitment to our other unique scientific facilities. We have increased
the budget for these facilities from $915 million to $1 billion. This
includes facilities like Fermi and the Stanford Linear Accelerator
Center. It includes our work at the Los Alamos Neutron Scattering
Facility. It will provide for the computing capability at Fermi,
Brookhaven, and Stanford in order to prepare those facilities for
when the B-factory and the main injector come on board.

NEXT GENERATION INTERNET

Another element is the Next Generation Internet at $22 million.
It builds on our base activity and will allow us to interact with
the high-speed networks, the very high-speed networks, being in-
vested in by DARPA. It will also make our applications available
to the advances that are being invested in now by other agencies.

SCIENCE EDUCATION

Finally, in terms of new funding provided within this effort is our
request for $15 million to reestablish the science education pro-
grams that will build on our lab assets and provide collaborations
between the National Science Foundation and the Department of
Education.

I think at this point I will complete my initial comments. I would
be happy to deal with questions on the large hadron collider and
the fusion program, but also I understand you are interested in
progress on the human genome.

[The statement follows:]

PREPARED STATEMENT OF MARTHA A. KREBS

Mr. Chairman and Members of the Subcommittee: I am pleased to be here today
to present the fiscal year 1999 budget request for the programs supported by the
Office of Energy Research (ER). In his State of the Union address, President Clinton
spoke about how we must use science and technology to give the next generation
the tools they will need for the 21st century. The Department of Energy (DOE)
budget for fiscal year 1999 reflects that commitment by providing a $246.0 million
increase above fiscal year 1998 for the programs in the Office of Energy Research.
The increase will permit initiation of the Spallation Neutron Source (SNS), the first
world class neutron source built by the United States in more than 30 years. In ad-
dition, ER will build on its existing programs to undertake increased efforts in areas
of basic science that support efficient, clean, new technologies for the production and
use of energy as well as the sequestration of carbon, in coordination with the DOE
technology programs. The increase will sustain the availability and productivity of
the Department of Energy’s (DOE) unique scientific user facilities that serve the
DOE missions as well as other national research needs. The University and Science
Education program will enable DOE to utilize more effectively the human and sci-
entific assets of its National Laboratories to inspire and educate young scientists
and engineers from elementary through undergraduate education.

ER’s fiscal year 1999 budget request, detailed in Table 1, supports national lab-
oratory, university, and industry based research in six key areas: High Energy and
Nuclear Physics, Biological and Environmental Research, Basic Energy Sciences,
Computational and Technology Research, and Fusion Energy Sciences. This support
entails thousands of individual projects at hundreds of research facilities across the
United States. In addition to this diverse research portfolio, ER plays a unique role
in providing researchers, professors and students nationwide access to the large-
scale, state-of-the-art research equipment and scientific user facilities that are criti-
cal to their scientific work. As a result, the programs help to expand the Nation’s
human and intellectual resources, continuously replenishing the Nation’s capabili-
ties for scientific and technological innovation.
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It is this base program that has and continues to produce the achievements and
contributions of Office of Energy Research programs. The detailed budget request
outlines the proposed research agenda for fiscal year 1999 that would continue your
investment in the base program. Today, I would like to provide you with some of
the recent results of that investment and share with you our vision for the research
program and the fiscal year 1999 initiatives and priorities that support that vision.

In keeping with the Government Performance and Results Act (GPRA), ER’s fiscal
year 1999 budget request includes program specific goals, strategies, and measures
that focus our research activities and ensure continuity with Departmental plans
and national goals. These measures and mechanisms will continue to be refined
with use and as we benchmark our activities against the other federal science agen-
cies and the best of the private sector.

ENERGY RESEARCH—SERVING TODAY

Research sponsored by the Office of Energy Research is producing benefits today.
ER’s current investments are extending the frontiers of knowledge and contributing
to many of the Nation’s most pressing concerns and priorities. Each year, ER re-
search and investigators have been recognized by national and international sci-
entific societies, magazines, and prizes.

Nobel Prize.—The 1997 Nobel Prize in Chemistry was shared by an ER-supported
researcher, Professor Paul Boyer, for his “elucidation of the enzymatic mechanism
underlying the synthesis of adenosine triphosphate (ATP)”. The energy cycle of all
biological organisms involves the central molecule, ATP. The energy captured from
photosynthesis or released from respiration is converted into ATP where it is used
for maintenance of cells, synthesis of cellular components and other energy-requir-
ing processes such as movement. ATP is frequently referred to as the “energy cur-
rency” of the cell. Dr. Boyer’s work examined the detailed chemical reactions in-
volved in this synthesis and the roles specific parts of the ATP synthase molecule
played in the overall synthesis. Dr. Boyer’s work on the synthesis of ATP was sup-
ported in part by the Energy Research Basic Energy Sciences and Biological and
Environmental Research Programs and their predecessor organizations. This basic
research into energy capture and use in plants and bacteria continues to advance
our understanding of how these processes work and how they might contribute to
future energy production and use.

Top Scientific Breakthroughs in 1997 —Each year “Science” Magazine lists the top
ten significant developments in scientific research. The 1997 list included three top-
ics strongly supported by ER programs—synchrotrons, fullerenes and genomes.
Richard Smalley’s Nobel Prize winning discovery of fullerenes continues to generate
exciting science at the nano- (one billionth of a meter) scale. Dr. Smalley’s work was
supported by Basic Energy Sciences and the structure of buckyballs and many of
its derivatives were determined at ER’s National Synchrotron Light Source and neu-
tron scattering facilities. Today, ER supported research such as Lawrence Berkeley
National Laboratory’s characterization of the properties of nanotubes are a continu-
ation of this research agenda. Microbial genome research, that builds on our capa-
bilities and contributes to our mission, has contributed to the accomplishment of
“what once seemed a pie-in-the-sky goal—analyzing whole genomes”. Third genera-
tion synchrotron radiation sources, the Advanced Photon Source and the Advanced
Liglht Source were called out for enabling breakthroughs in the structure of mate-
rials.

The Advanced Photon Source (APS) completed its first year of operation in 1997.
The floor of the APS was filled with experiments, many of which could not have
been conducted anywhere else. Results are beginning to flow out of those experi-
ments in many fields including: materials science and condensed matter physics, bi-
ological sciences, plant and environmental sciences, and geosciences. For example,
a new structural determination and biochemical analysis of the human fragile histi-
dine triad (FHIT) protein was performed at the APS during its first year of oper-
ation. This protein derives from a fragile site of human chromosome 3 that is com-
monly disrupted in association with cancer development. The unique capabilities of
the APS are advancing our understanding of this tumor suppressor protein and a
great many other scientific mysteries.

In the News.—ER’s advanced materials research is also contributing to human
health. A new sensor has been invented, by researchers at DOE’s Lawrence Berke-
ley National Laboratory, that makes it possible to instantly and inexpensively detect
a wide range of biological toxins and common disease-causing organisms. The sen-
sors detected cholera and botulism toxins, similar to those recently discovered in
fruit and fast food hamburgers. These toxins are responsible for hundreds of Amer-
ican deaths each year. Existing tests require a 24 hour culture, but with develop-
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ment, the new sensors could, with development, be placed on packaging for instant
and simple identification of contaminated foods and materials. Other sensors are
being developed to detect viruses such as the influenza virus.

The William R. Wiley Environmental Molecular Sciences Laboratory (EMSL), a
unique scientific user facility for molecular-level research in environmental and life
sciences, became fully operational on October 1, 1997, at Pacific Northwest National
Laboratory. In addition to its potential for breakthrough research in environmental
sciences and remediation technologies, EMSL has advanced the concept of “virtual
and remote” laboratory research.

The Large Hadron Collider.—DOE and NSF completed negotiations with the Eu-
ropean Physics Lab, CERN, regarding contributions to the Large Hadron Collider
(LHC) accelerator and detectors as part of the U.S. participation in the LHC pro-
gram. The enabling agreements were signed in December 1997. Participation will
provide U.S. scientists with continued access to the forefront high energy physics
facilities in the next decade.

Partnerships—For over 50 years, ER and its predecessor organizations, have
demonstrated an unwavering commitment to the pursuit of cutting-edge scientific
research. More recently, ER has committed to forging more effective partnerships
that leverage our research investments and connect us more closely with other fed-
eral science programs and the direct beneficiaries of our research. ER is fostering
new kinds of partnerships among its national laboratory, university and industry
based researchers to maximize the effectiveness and impact of research activities.
In partnership with the Department’s applied programs, ER is also working to
bridge the gap between basic research and application to ensure the continued rel-
evance of our research portfolio and maximize the return on the taxpayers’ invest-
ment. These partnerships include: joint planning of long-term research; joint solici-
tations and funding of targeted research efforts; and annual integration workshops
that bring together program managers and researchers from across DOE. ER strives
to be the premier basic research organization in the basic energy and natural
sciences in order to contribute to a more secure energy future with a clean environ-
ment, a healthy citizenry, and a strong economy including the ability to meet future
challenges and providing a range of energy and policy options necessary for future
prosperity.

FISCAL YEAR 1999 PRIORITIES—EXPLORING THE FUTURE TODAY

The highest program priorities in fiscal year 1999 are to move the U.S. toward
International Leadership in Neutron Science, provide the scientific basis for a DOE
Climate Change Technology Initiative, maintain Scientific User Facilities Utiliza-
tion, develop DOE applications and technologies for the Next Generation Internet,
and renew our commitment to Science Education to tap the human resources of the
National Laboratories to ensure an adequate supply of scientists and engineers for
the future.

The Spallation Neutron Source.—Since the late 1940’s, DOE and its predecessor
agencies have been the major supporter of neutron science in the United States.
DOE support extends from the earliest work at the Oak Ridge National Laboratory’s
Graphite Reactor in the 1940’s to the Nobel Prize in physics in 1994 for work on
neutron scattering. The Spallation Neutron Source (SNS) is included as a line-item
construction project in the fiscal year 1999 President’s budget at a level of $157.0
million. The purpose of the SNS project is to provide a next-generation short-pulse
spallation neutron source for neutron scattering and related research in broad areas
of the physical, chemical, materials, biological, and medical sciences. The SNS will
be a national user facility open to scientists from universities, industries, and fed-
eral laboratories. It is anticipated that the facility will support the work of between
1,000 to 2,000 scientists and engineers each year and that it will meet the national
need for neutron science capabilities well into the next century.

The U.S. currently lags behind both Europe and Japan in neutron research capa-
bility and planned foreign neutron sources threaten to further increase their lead.
The unique information that neutrons provide about the hundreds of materials that
we use every day affects us all. For example, information from neutron scattering
is used by chemical companies to make better fibers, plastics, and catalysts, and by
drug companies to design drugs with higher potency and fewer side effects. Mag-
netism research with neutrons has led to more efficient electric generators and mo-
tors and to improved materials for magnetic recording tapes and computer hard
drives. The importance of neutron science for fundamental discoveries and techno-
logical development has been enumerated in all of the major materials science stud-
ies since the 1970’s. These include the 1984 National Research Council study “Major
Facilities for Materials Research and Related Disciplines” (the Seitz-Eastman Re-
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port); the 1993 DOE Basic Energy Sciences Advisory Committee (BESAC) report
“Neutron Sources for America’s Future” (the Kohn Panel Report); and the 1996
BESAC Report (Russell Panel Report).

The Conceptual Design Report was prepared by a team involving several DOE
laboratories. Lawrence Berkeley National Laboratory is responsible for the ion
source; Los Alamos National Laboratory for the linear accelerators; Brookhaven Na-
tional Laboratory for the compressor ring; and Argonne National Laboratory and
Oak Ridge National Laboratory for the target and instrumentation. Oak Ridge Na-
tional Laboratory has overall responsibility for the project. In preparing the Concep-
tual Design Report, the SNS project used internal technical reviews, international
collaborations, and workshops involving technical experts and the user community.
Technical reviews were held for the accelerator systems, the target station, and the
conventional facilities. Four workshops were held on various aspects of the design
and technology challenges. Based on the recommendations of the scientific commu-
nity, particularly the 1996 Russell Panel Report, the SNS Conceptual Design was
completed in June of 1997. At an initial operating power of 1 megawatt, the design
will create the most powerful spallation source in the world.

We developed the conceptual design focusing on the technical specifics of the
project and the needs of the scientific community, decoupled from the site pref-
erence. Cost differences associated with different sites will be minimal and will be
associated with site preparation and, perhaps, minor differences in labor rates. The
final decision on the location of the Spallation Neutron Source has not been made
and will come in the first quarter of the calendar year 1999, after alternative sites
are evaluated in the Environmental Impact Statement.

The SNS Total Project Cost (over 7 year schedule) is $1,332.8 million. In August
of 1997, ER’s Division of Construction Management reviewed the Design with a
team of 60 experts and concluded that the design was credible and the costs reason-
able. The DOE Independent Cost Estimate done by Burns and Roe, validated the
cost to within less than 1 percent. On December 23, 1997, Secretary Pena reviewed
and approved the SNS Baseline. The fiscal year 1999 request will allow the start
of Title I design activities, initiation of subcontracts and long-lead procurements,
and continuation of critical research and development work necessary to reduce
technical and schedule risks in this project.

One of the major technology decisions—a full-energy linac with an accumulator
ring versus a rapid cycling synchrotron—was considered in great detail and was the
subject of numerous discussions and review. This was perhaps the most vigorously
discussed aspect of the entire project. The DOE Review of the CDR summarized the
findings of the community on this issue as follows:

“To address the needs expressed by the neutron community, the NSNS team ex-
amined the relative merits of several technology options, including a full-energy
linac plus accumulator ring versus a lower-energy linac plus rapid cycling synchro-
tron. While it was realized that the synchrotron option might be less expensive, the
reduced technical risks and the flexibility for future upgrades of the full-energy
linac and accumulator made this option a superior choice for keeping pace with
evolving needs.”

Oak Ridge National Laboratory was chosen as the preferred site because of its
long standing role in developing neutron science and its role in applying advances
in basic materials science to DOE’s missions. The Oak Ridge Graphite Reactor was
the world’s first production reactor and first continuous neutron source. The Graph-
ite Reactor produced an array of radioisotopes for defense, medicine, industry and
research. Two Oak Ridge researchers, Clifford Shull and E.O. Wollan realized that
the reactor’s neutrons could be just as useful for probing matter as for transmuting
it. In a series of pioneering experiments, Shull and Wollan used neutron diffraction,
or scattering, to reveal structural details and magnetic properties never before seen.
The science of neutron scattering was thus born at Oak Ridge in the late 1940’s—
an event recognized in 1994 by the award of a Nobel Prize in Physics to Clifford
Shull. To demonstrate the State of Tennessee’s backing for the SNS project, Gov-
ernor Don Sundquist has pledged $8.0 million for a user support facility, which will
ilnclude office space, general computing capabilities, and dormitory space for stu-

ents.

As neutron scattering flourished, Oak Ridge physicists developed and harnessed
these and other powerful research tools, such as accelerators, in the study and ma-
nipulation of materials. The Oak Ridge National Laboratory High Flux Isotope Re-
actor is one of the world’s most productive research reactors, capable of creating
radioisotopes, exposing alloys to brutal radiation intensities and revealing the mo-
lecular architecture of plastics and magnetic materials. Oak Ridge’s high-strength,
high-temperature alloys lead to tougher power plants and trucks while reinforced
ceramics form the world’s fastest, most durable machining tools; and Oak Ridge
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radioisotopes enabled millions of home smoke detectors and an estimated 100 mil-
lion medical diagnostic procedures each year. Surface-treated plastics, recently de-
veloped at Oak Ridge, may soon find their way into both fighter jets and credit
cards while fundamental contributions to semiconductor science are already etched
into every computer chip made today.

We are organizing our management at the labs, the field offices, and headquarters
to be ready for prompt initiation of the project in fiscal year 1999. Key lab manage-
ment positions such as the Associate Laboratory Director for the SNS, the Deputy
Project Director, the Engineering Manager, and the Science Director have been
filled. Senior Team Leaders have been appointed at all of the participating labora-
tories. The Cost and Schedule Control System is being developed and will be in
place before construction begins.

In addition to project management, a Steering Committee has been formed, con-
sisting of distinguished members of the neutron science community to provide input
on instrumentation and user needs to the laboratory. The Megascience Forum of the
Organization for Economic Cooperation and Development has formed a Working
Group on Neutron Sources that includes in its scope of activities cooperation in re-
search and development for new neutron sources. Agreements are already in place
with England’s Rutherford Appleton Laboratory and the European Spallation
Source project to allow joint research and development.

Climate Change Technology Initiative.—Energy drives our economy but also chal-
lenges environmental stewardship locally, regionally and globally. About 85 percent
of human generated greenhouse gas emissions are associated with energy produc-
tion and use. To control or reduce these emissions we must rethink our use of car-
bon-based fuels. New technologies for efficient fossil fuel use, carbon sequestration,
or use of renewable fuels will be key. The foundation for both technology and policy
innovation is new knowledge. Building on existing programs and capabilities, DOE
is proposing to contribute to the President’s Climate Change Technology Initiative
by expanding its energy science and technology programs. The fiscal year 1999
budget request provides $27.0 million for Energy Research programs.

Within the Climate Change Technology Initiative, Energy Research will provide
the science base for new technologies that will lead to reduced greenhouse gas emis-
sions. For example: fundamental materials science will enable low-friction, light-
weight, and nano-scale materials that improve energy efficiency; biomimetic (biologi-
cal-mimicking) chemistry such as artificial photosynthetic system, biochemistry, and
molecular genetic analysis will promote low- and no-carbon emitting energy sources
such as hydrogen; catalysis research will result in advanced, energy efficient chemi-
cal processes, for example, improving the catalytic converters in automobiles; and
the natural carbon sequestration processes of ecological systems, such as forests and
oceans, will be explored for possible enhancements. These topics and their integra-
tion into our existing programs arise from the recommendations of a draft report
from a set of 1997 Energy Research workshops entitled “Carbon Management: Fun-
damental Research Needs Assessment,” as well as the President’s Committee of Ad-
visors on Science and Technology (PCAST) report on Energy R&D entitled “Federal
Energy Research and Development for the Challenges of the Twenty-First Century.”

The expanded Energy Research efforts in carbon management will be closely co-
ordinated with DOE’s technology programs. Many activities will impact the Office
of Energy Efficiency and Renewable Energy by providing technology options for in-
creasing efficiency and reducing energy consumption. The basic research program
will also provide the knowledge base needed to increase the use of renewable re-
sources and alternate energy sources. Other aspects of the research program impact
the Office of Fossil Energy by providing a foundation for effective and safe under-
ground sequestration, enhanced natural sequestration on land and in the oceans,
new materials, a better understanding of combustion, and improved catalysts. In
support of this initiative the Biological and Environmental Research program will
be increased by $11.0 million. This increase supports research on the determination
of which biochemical mechanisms and natural systems of plants, interacting with
the components of their native environments, can be induced to increase their net
utilization of atmospheric carbon dioxide, thus reducing carbon dioxide in the atmos-
phere. Ocean sequestration of carbon will be studied to identify and enhance key
pathways by which marine microorganisms sequester carbon in the oceans. The mi-
crobial genome program will sequence the genomes of methane-producing and hy-
drogen-producing microbes. The microbial sequences will enable the identification of
the key genetic components of the organisms that regulate these gases. Once we
identify and understand more fully how the enzymes and organisms operate, we will
be able to evaluate their potential use in producing methane or hydrogen from ei-
ther fossil fuels or other carbon sources, including biomass and perhaps some waste
products. For instance, recently discovered “extremophile” organisms could be used
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to engineer biological entities that could ingest a feedstock like methane, split off
carbon dioxide for sequestration, and give off hydrogen. This activity capitalizes on
the significant accomplishments of our genome investments that have increased se-
quencing rates and capabilities and on our unique work in microbial genome se-
quencing.

The Basic Energy Science program will be increased by $16.0 million in materials
sciences, chemical sciences, geosciences, and energy biosciences. Investments in ma-
terials sciences will enable the derivation of new and improved materials for: more
efficient combustion; improved performance and corrosion resistance in high tem-
perature applications; reduced energy loss from magnetic materials; and improved
efficiency in the conversion of light to electricity. Basic research in chemical sciences
for carbon management includes multidisciplinary efforts to reduce carbon dioxide
emissions through catalytic and photochemical reduction of carbon dioxide to spe-
cialty chemicals or hydrocarbons and improved fundamental understanding of the
chemistries of combustion to improve combustion and reduce emissions. Geoscience
will support basic research in areas of geophysics and geochemistry, that impact
carbon dioxide sequestration in subsurface geologic formations. In energy bio-
sciences, there are a number of unexplored opportunities in photosynthesis that
complement the current work in the biophysics and biochemistry of energy capture.
Studies in this area are central to understanding global carbon cycling.

Scientific Facilities Utilization.—Each year, over 15,000 university, industry, and
government sponsored scientists conduct cutting edge experiments at these large
and small user facilities that include particle accelerators, neutron sources, synchro-
tron light sources, and smaller facilities. To meet the demand for operating time and
to improve research capabilities at existing facilities, the Science Facilities Utiliza-
tion Initiative began in fiscal year 1996. In fiscal year 1999 we maintain the Science
Facilities Utilization Initiative with a renewed commitment to operate our facilities
and sustain adequate operating levels. An increase of $84.8 million in fiscal year
1999 will raise total ER support for facilities to $1.0 billion. The increase will enable
ER to sustain or expand utilization of scientific user facilities nationwide throughout
the Basic Energy Sciences, High Energy Physics, Nuclear Physics, Biological and
Environmental Research, and Computational and Technology Research programs.

In Basic Energy Sciences, the fiscal year 1999 request includes $317.0 million to
maintain support of the scientific user facilities, an increase of $46.3 million. This
funding includes increases for the synchrotron radiation light sources and for the
neutron scattering facilities to adjust for increased cost-of-living expenses. In addi-
tion, in accord with the highest recommendations of the Basic Energy Sciences Advi-
sory Committee (BESAC) Panel on Synchrotron Radiation Sources and Science (the
Birgeneau Panel), additional funds are provided to the National Synchrotron Light
Source for increased support for users and to the light source community for instru-
mentation and beamline construction at the light sources; the latter funds will be
allocated via peer review. Research and development in support of Spallation Neu-
tron Source (SNS) construction is increased and is included in the Science Facilities
Utilization Initiative increase. Finally, increased research activities are planned for
the Combustion Research Facility, which will complete construction of Phase II in
fiscal year 1999. These increases were made possible because, in fiscal year 1999,
all funds associated with the SNS were added as an increment above the base pro-
gram. Research communities that have benefitted from the BES supported Science
Facilities Utilization Initiative include materials sciences, chemical sciences, earth
and geosciences, environmental sciences, structural biology, superconductor tech-
nology, medical research, and industrial technology development.

For High Energy and Nuclear Physics (HENP), the Scientific Facilities Utilization
Initiative has meant a focus on providing funding for a high level of operation of
the accelerator facilities. For optimum scientific progress in HENP, a balanced strat-
egy is essential. Operation of facilities, support for the (mostly university based) re-
searchers using the facilities, and support for R&D and fabrication of facility up-

ades for enhanced future capabilities must be carefully balanced. An increase of

36.6 million in HENP in fiscal year 1999, will ensure aggressive and successful
commissioning and improve the computing capability at the Stanford Linear Accel-
erator Center’s (SLAC) B-factory, the Fermilab Main Injector, and the Brookhaven
National Laboratory Relativistic Heavy Ion Collider (RHIC) in order to increase the
productivity of users when these facilities go on-line. Some of the increase will go
to university groups to improve their productivity on site. In addition, this funding
will provide for about 26 weeks of operation of the Alternating Gradient Synchro-
tron (AGS) at Brookhaven for High Energy Physics research. The transfer of the
AGS to the Nuclear Physics program for use as the injector for RHIC will occur dur-
ing the 3rd Quarter and RHIC operations will begin in the 4th Quarter of fiscal year
1999.
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Scientists supported under the President’s Climate Change Technology Initiative
will have the opportunity to take advantage of the unique research capabilities pro-
vided by Energy Research. For example, research results from the Climate Change
Technology Initiative on methane and hydrogen producing microorganisms and on
marine microorganisms will develop, in part, through structural biology studies con-
ducted at the DOE light sources. They will also extend the use, and develop new
applications and techniques, of the range of spectroscopies available at both the syn-
chrotron sources and the William R. Wiley Environmental Molecular Sciences Lab-
oratory, to be able to identify and quantify species critical to carbon fixation in
model and natural systems, as well as within plant roots, soil particles, bacteria,
and other components of the ecological system involved in the carbon fixation proc-
esses. In addition, Climate Change Technology Initiative researchers will make use
of Energy Research’s Free Air Carbon Dioxide Enhancement Experiment and the
AmeriFlux carbon network.

The user community is extremely pleased with the results of the Scientific Facili-
ties Utilization Initiative as seen in many letters and customer surveys. However,
the full impact of the Initiative has not yet been realized since new beamlines and
instrumentation are not yet fully operational. Many of the funding commitments for
instrumentation are spread over multiple years and continued support in fiscal year
1999 is important to the success of this Initiative.

The Next Generation Internet.—Key to the solution of large complex multidisci-
plinary problems is the ability to maintain strong communications and collabora-
tions among researchers in remote locations. As the complexity of problems and the
importance of international collaboration grows, it increases the need to commu-
nicate and transmit massive amounts of data. DOE currently utilizes advanced net-
works to provide thousands of remote users nationwide with access to its large,
unique computer facilities. In addition, DOE uses the internet to link researchers
in universities, laboratories, and industry who are working to solve the multidisci-
plinary problems that underpin the DOE mission. These problems include comput-
ing the effects of greenhouse gases on global warming, designing the next genera-
tion of clean diesel engines, and guaranteeing the safety of the nuclear stockpile.
As a result, DOE’s projected data transmission requirements of about a thousand-
Erilllion bytes per year (peta bytes/year) will critically stress existing internet capa-

ilities.

The Next Generation Internet (NGI) is important to DOE because we support
thousands of teams of researchers spread across the world. The NGI network capa-
bilities and services are necessary to advance mission-critical applications in our
science and technology programs that are carried out through collaborations be-
tween remote institutions. Without the NGI, DOE will not make the kind of
progress on its mission-critical programs that NGI funding will enable. Accessing
and visualizing large scientific data sets are critical to the future of high energy and
nuclear physics, genome research, and other DOE programs. Prompt development
and integration of NGI technologies and infrastructure is absolutely essential for
making DOE’s unique online facilities, supercomputers, and data sets securely and
efficiently available to remote researchers.

In addition, DOE participation is important to NGI because adapting our sci-
entific applications to the advanced NGI technologies and networks will provide the
important tests for stressing the new network technologies. If DOE researchers are
not on the NGI networks then these tests cannot occur. DOE’s ESnet is one of the
most advanced research networks supported by the federal government. A critical
issue for the NGI will be testing the interconnection of high speed and advanced
capability networks of different kinds. If ESnet is not involved, that goal of the NGI
program will be seriously hampered. DOE applications require advanced production
network services, as well as the ability to “live in the future” through the early use
of experimental technologies. In order to concurrently satisfy these competing goals
and remain fiscally responsible, DOE will have to support both types of traffic on
as much of the same network infrastructure as possible. Other agencies and the uni-
versity community face the same problem, and therefore will directly benefit from
DOE’s work in this area. DOE’s NGI research and development of intelligent
middleware for DOE applications will also benefit other “application agencies,” such
as NASA, NIH, and NSF, as well as university applications.

The fiscal year 1999 request includes $22.0 million for the DOE NGI program.
This program has three major components: core network research, enhancements
through intelligent software and “middleware” [software between the computer op-
erating system and the network application to allow the two to work together prop-
erlyl, and a new DOE- University partnership that enhances the collaborative appli-
cation environment through joint DOE-University NGI technology development and
deployment. All of these components cut across and make contributions to the three
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NGI goals of technology development, advanced testbed infrastructure, and revolu-
tionary applications. The Core Network Research component focuses on developing
new technologies and capabilities to be integrated into the network infrastructure.
The middleware component focuses on providing easy-to-use interfaces and software
to DOFE’s applications so that they can ascertain the status of the network and then
intelligently and dynamically make the best use of that infrastructure to support
their application. DOE will enhance DOE-University collaborative research on DOE
mission critical applications by defining a new NGI-based partnership. This partner-
ship will focus on jointly developing NGI technologies, accelerating the establish-
ment of end-to-end DOE Laboratory to Campus network and testbed infrastruc-
tures, and adapting DOE application codes at both the labs and universities to sup-
port DOE programs.

Science Education.—The ER programs support university faculty, graduate stu-
dents and post-docs in specific areas as part of their ongoing research efforts. ER
also operates its unique research facilities for the peer reviewed use of university
scientists. However, the scientific and technical challenges of the DOE missions de-
mand the availability of an adequate and diverse supply of excellent scientists, engi-
neers, and technicians for the future. Therefore, the Department also uses the re-
sources of its national laboratories to provide hands-on research opportunities to un-
dergraduate students and faculty, and to K-12 teachers to contribute to the national
effort to improve math and science education.

In line with this educational philosophy, ER’s fiscal year 1999 budget includes a
modest request to support University and Science Education (USE) programs aimed
at maintaining a diversity of students in the science pipeline from small colleges
and universities and minority serving institutions across the country. The Depart-
ment has requested $15.0 million to reestablish this effort and provide a focus for
DOE corporate investments in the next generation of scientists and engineers in
support of DOE missions. The proposed USE program will support activities that
utilize DOE resources in partnership with other agencies thereby ensuring against
duplication of efforts. For example, DOE is working with the National Science Foun-
dation and the Department of Education to leverage our substantial investments in
science and technology facilities and personnel in support of national goals in
science education. By opening the National Laboratories to students and teachers,
providing them with hands-on research opportunities and other technical tools, DOE
fills an important gap in math and science education across the nation. The internet
provides an excellent opportunity for DOE to utilize its scientific infrastructure to
advance science education with minimal capital and opportunity costs. The proposed
USE program will make extensive use of internet tools both for outreach and coordi-
nation.

The DOE fiscal year 1999 education initiative is extremely important and vital
to help improve our nation’s understanding of science. In particular our kids and
teachers. The Secretary has set an agenda, in partnership with the National Science
Foundation that will help train thousands of teachers in science and technology and
also develop a mechanism to distribute this knowledge via the internet.

The Large Hadron Collider.—On December 8, 1997, the Secretary of Energy and
the Director of the National Science Foundation took on a historic, national respon-
sibility when they, and the President of the CERN Council and the Director General
of CERN, signed the “International Co-operation Agreement Concerning Scientific
and Technical Co-operation on Large Hadron Collider Activities”. The LHC Agree-
ment represents the largest commitment ever made by DOE and NSF to an inter-
national project overseas. We realize that this unique project poses new manage-
ment challenges, and have, in partnership with NSF, taken steps to ensure effective
coordination and strong leadership of the U.S. part of the LHC project.

DOE, NSF and CERN have established a management structure that looks at the
U.S. contributions from the various perspectives entailed in an international re-
search program. The Agreement with CERN established a Co-operation Committee
to monitor and facilitate activities with annual meetings beginning this spring. DOE
and NSF are now official Observers at the CERN Council, the governing body of
CERN. As Observers, DOE and NSF receive the same information and reports as
Member State delegates on the LHC Project, and can influence the deliberations of
the Council on the LHC. By being part of the Committee of Council, a closed session
of the CERN Council which meets quarterly, DOE and NSF now have the capability
(and the forum) to discuss privately LHC concerns with CERN management. DOE
and NSF also have full membership in the Resource Review Boards that monitor
and oversee resource matters related to LHC experiments.

DOE and NSF are forming a Joint Oversight Group, the decision-making body
that will be responsible for the joint co-ordination, oversight and programmatic di-
rection of DOE and NSF activities regarding the U.S. LHC effort. Its purpose is to
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ensure that the commitments made to CERN (and the U.S. Congress) under the Co-
operation Agreement and Protocols are met in a timely and effective manner, and
that DOE and NSF are reliable, predictable, and credible international partners
with CERN and with the Compact Muon Solenoid (CMS) detector and ATLAS (A
Torroidol LHC ApparatuS) detector collaborations. A U.S. LHC Program Manager
located at DOE Headquarters and a U.S. LHC Project Manager located at Fermilab,
both federal employees, will support the work of the Joint Oversight Group. Report-
ing to the U.S. LHC Program and Project Managers are the individuals with the
technical expertise and experience to design, build and operate the in-kind contribu-
tions that are part of the U.S. LHC effort.

Under the LHC Agreement, DOE is to contribute $200.0 million worth of goods
and services for the LHC accelerator over ten years. The U.S. LHC Accelerator
Project Manager, an employee of Fermilab, is responsible for the programmatic co-
ordination and management of the $110.0 million worth of high-tech hardware for
the technically challenging LHC Interaction Regions to be built by Brookhaven Na-
tional Laboratory, Fermilab and the Lawrence Berkeley National Laboratory and for
advising DOE on the $90.0 million worth of procurements from U.S. industry.

The ATLAS and CMS detectors are being built by international Collaborations in
close coordination with CERN. DOE and NSF will provide $250.0 million and $81.0
million respectively for goods and services for the ATLAS and CMS detectors, with
most of those funds provided to U.S. universities. DOE and NSF communicate and
interact with these Collaborations primarily through the ATLAS and CMS Re-
sources Review Boards convened by CERN and through the U.S. ATLAS and U.S.
CMS Project Managers, non-federal employees situated, respectively, at Brookhaven
and Fermilab. Currently, they are completing Project Management Plans which de-
lineate the organization and distribution of management responsibilities within the
U.S. ATLAS and U.S. CMS efforts.

In December 1997, LHC management informed the CERN Council that the
project is advancing according to schedule and within budget. DOE and NSF are
active members of the collaboration with a management structure in place to assure
responsible stewardship for the resources devoted to this effort.

ITER and the Fusion Transition.—In fiscal year 1999, the fusion energy sciences
program will continue the restructuring recommended in 1996 by the Fusion Energy
Advisory Committee to a program that emphasizes science, with a long-term energy
goal. In fulfilling our mandate to restructure the program, we have shut down the
Tokamak Fusion Test Reactor (TFTR) after obtaining significant scientific results
and setting a world record for the production of fusion energy. The money saved by
shutting down TFTR is being used for an initiative in plasma science that intro-
duces young scientists with fresh ideas into the program. In addition, a reinvigo-
rated program of research on alternative fusion concepts and better use of our re-
maining tokamak facilities has been put in place.

International cooperation is, and will continue to be, a vital part of our fusion pro-
gram. It is essential to our ability to participate in large scale experiments and to
advance the energy goal of the fusion program. We plan to expand our collaborative
activities with our partners as long as such collaborations are beneficial to the re-
structured program.

The largest of our international fusion activities, the International Thermonuclear
Experimental Reactor (ITER) project, has proven to be a valuable focusing element
for our program both in terms of the technical product, which is excellent, and the
process by which we work together. In July 1998, the ITER Agreement between the
United States, the European Union, Japan and the Russian Federation for conduct-
ing the Engineering Design Activities (EDA) is scheduled to expire. The four ITER
Parties are working toward an extension of the Agreement for three years to con-
tinue international collaborations in fusion, including the additional activities that
may be required to be ready for construction decisions in the 2000-2001 time frame
in case there is the interest to proceed.

The four ITER Parties are coming to the view that we should plan now to evalu-
ate possibilities for reducing the cost of ITER, in the event that the parties are fi-
nancially unable to proceed with construction of the current design. Therefore, for
fiscal year 1999, the U.S. will refocus its ITER contribution toward the evaluation
of a variety of lower-cost design options while reducing our participation in ITER
baseline design activities.

The restructuring of our participation in ITER will allow further reallocation of
funds to high priority science and technology activities in the fiscal year 1999 budg-
et. Enhanced science activities include increased research operations and modifica-
tions to the Alcator C-MOD and DIII-D experiments, additional alternate concept
experiments, and increases in theory efforts, collaborations on existing experiments
overseas, and plasma science initiatives. With the restructuring of our participation
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in ITER, we are refocusing most of our technology efforts on the needs of existing
and planned domestic and international experiments. Much of these efforts will like-
ly be beneficial to ITER as well. The remainder of our technology effort will focus
on providing the knowledge base needed in the longer term for an attractive fusion
energy source.

In particular, we have started a coordinated national effort on a facility that will
be located at the Princeton Plasma Physics Laboratory (PPPL). This facility, the Na-
tional Spherical Torus Experiment (NSTX), is a proof-of-principle scale, innovative
fusion concept experiment with exciting scientific potential. During the past year,
PPPL and its collaborators, Oak Ridge National Laboratory, Columbia University,
and the University of Washington, have made rapid progress on completing the de-
sign and initiating component fabrication for the NSTX. Their work is on schedule
and within budget; we expect to begin operations in mid-fiscal year 1999. Work has
also begun to form an NSTX national research team through an open solicitation
process whereby scientists across the country have been invited to participate in
various topical areas of research. In addition, scientific collaborations are continuing
to develop between NSTX and similar efforts on spherical torus research in England
and Russia, where complementary experiments will begin operations at about the
same time.

CONCLUSIONS

The significant increase in the fiscal year 1999 budget for the Office of Energy
Research recognizes the critical role that fundamental knowledge plays in achieving
the mission of the Department as well as for the general advancement of the Na-
tion’s economy and the welfare of its citizens. The SNS, the Scientific Facilities Uti-
lization, and Next Generation Internet initiatives will build upon and sustain the
Department’s role in the development and operation of large, unique scientific in-
struments and facilities. The Energy Research part of the President’s Climate
Change Technology Initiative will provide fundamental knowledge for a long term
portfolio of clean, efficient energy technologies. On behalf of the Administration and
the Department, I am pleased to present this budget for Energy Research programs
and welcome the challenge to deliver the required results.

ATTACHMENT
THE PROGRAMS OF THE OFFICE OF ENERGY RESEARCH

Fiscal 3l/lear 1998 appropriation—3$2,474.7 million; fiscal year 1999 request—$2,720.5
million

The Energy Research budget request of $2,720.5 million for fiscal year 1999 is
shown in Table 1. Energy Research is seeking $836.1 million for its Basic Energy
Sciences (BES) program, $392.6 million for its Biological and Environmental Re-
search (BER) program, $691.0 million for its High Energy Physics (HEP) program,
$332.6 million for the Nuclear Physics (NP) program, $228.2 million for the Fusion
Energy Sciences (FES) program, and $160.6 million for Computational and Tech-
nology Research (CTR). The request also includes $15.0 million for the University
and Science Education program, $21.3 million for the Multiprogram Energy Labora-
tories Facilities support program, $39.9 million for Energy Research Program Direc-
tion, and $1.0 million for Energy Research Analyses, and $9.8 million for the Tech-
nical Information Program. Prior year Superconducting Super Collider funds in the
amount of $7.6 million not needed for termination activities are used to offset the
fiscal year 1999 appropriation request.

BASIC ENERGY SCIENCES

Fiscal year 1998 appropriation—$667.3 million; fiscal year 1999 request—$836.1
million (Figure 1)

The Basic Energy Sciences (BES) program fosters and supports fundamental re-
search in the natural sciences and engineering leading to new and improved energy
technologies and to understanding and mitigating the environmental impacts of en-
ergy technologies. The BES program obtains fundamental knowledge by supporting
innovative, peer-reviewed basic research in areas important to the Department of
Energy mission (see Figure 1).

FIGURE 1.—Basic Energy Sciences
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The BES program is a principal sponsor of fundamental research in the U.S. and
funds more than 2,400 researchers at 200 institutions nationwide. In fiscal year
1997, principal investigators funded by BES won 70 major prizes and awards spon-
sored by 34 professional societies, and 57 BES-supported researchers were newly
elected Fellows of 24 professional societies. In addition, ten principal investigators
became members of the National Academy of Sciences in 1997, and five were in-
ducted to the National Academy of Engineering. Paramount among the honors for
BES in fiscal year 1997 were Nobel Prizes. The 1997 Nobel Prize in Chemistry,
shared by BES researcher Paul D. Boyer, was the fourth Nobel Prize awarded to
BES principal investigators in the four years.

The BES program supports the missions of the Department of Energy (DOE) by
promoting the transfer of the results of basic research to contribute to DOE mis-
sions in areas of energy efficiency, renewable energy resources, improved use of fos-
sil fuels, reduced environmental impacts of energy production and use, science-based
stockpile stewardship, and future fusion energy sources by using established man-
agement practices to link BES staff and BES-supported principal investigators with
their counterparts in the energy technology offices and in industry. For example,
such practices include co-funding and collocating basic research programs supported
by BES with applied research programs supported by the technology offices at DOE
laboratories. In addition, the Partnerships for Academic-Industrial Research (PAIR)
Program, to be initiated in fiscal year 1999, will link basic researchers in academia
with those in industry.

To fulfill its mission, the BES program plans, constructs, and operates premier
national scientific user facilities to serve researchers at universities, national labora-
tories, and industrial laboratories, thus enabling the acquisition of new scientific
knowledge. These facilities include synchrotron radiation light sources, high-flux
neutron sources, electron-beam microcharacterization centers, and specialized facili-
ties such as the Combustion Research Facility. BES encourages use of these facili-
ties in areas important to BES and also in areas that extend beyond the scope of
BES activities, such as structural biology, environmental science, medical imaging,
rational drug design, micromachining, and industrial technologies. Open to all quali-
fied researchers, BES facilities have more than 5,000 users, including scientists
from about 100 U.S. companies.

The BES program ensures stable research communities in critical areas to main-
tain our domestic ability to respond quickly and appropriately to national needs and
scientific opportunities. For example, BES serves as the nation’s primary or sole
supporter of such important subdisciplines as heavy element chemistry, natural and
artificial solar energy conversion, catalysis, organometallic chemistry, combustion
related science, separations science, neutron science, radiation chemistry, and radi-
ation effects in materials.

A BES initiative in Complex and Collective Phenomena will be expanding the
frontiers of basic research in fiscal year 1999. Research under this initiative is in-
tended to be revolutionary rather than evolutionary, and it is expected to involve
multidisciplinary and/or interdisciplinary efforts. Further the Complex and Collec-
tive Phenomena initiative is expected to bridge the gap between an atomic level un-
derstanding and a continuum mechanics understanding of complex and collective
phenomena. For example, understanding materials that involve collective phenom-
ena—such as superconductivity—will help to develop revolutionary new materials
that are needed for the next generation of energy technologies.

Materials Sciences.—The Materials Sciences subprogram supports basic research
in condensed matter physics, metals and ceramics sciences, and materials chem-
istry. This basic research seeks to understand the atomistic basis of materials prop-
erties and behavior and how to make materials perform better at acceptable cost
through new methods of synthesis and processing. Basic research is supported in
corrosion, metals, ceramics, alloys, semiconductors, superconductors, polymers, me-
tallic glasses, ceramic matrix composites, non-destructive evaluation, magnetic ma-
terials, surface science, neutron and x-ray scattering, chemical and physical prop-
erties, and new instrumentation. Ultimately such research leads to the development
of materials that improve the efficiency, economy, environmental impact, and safety
in energy generation, conversion, transmission, and use.

In fiscal year 1999, the Materials Sciences subprogram will support research
routes to improved carbon management in support of the Climate Change Tech-
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nology Initiative which include: reducing fuel consumption (and consequently emis-
sions) via higher temperature operation through the use of improved heat and corro-
sion resistant alloys; reducing energy losses in motors via improved magnetic mate-
rials; and displacing fossil fuels with higher-efficiency photovoltaic cells. Materials
Sciences research under the Complex and Collective Phenomena initiative in fiscal
year 1999 will focus on new classes of magnetic materials and their behavior in thin
films and layered arrangements; new classes of alloys; and an increased understand-
ingdof1 mechanical behavior between the atomic scale and the macroscopic continuum
model.

Chemical Sciences.—The Chemical Sciences subprogram has two major compo-
nents. One major component is comprised of atomic, molecular and optical physics;
chemical physics; photochemistry; and radiation chemistry. This research enables
the production of more efficient combustion systems with reduced emissions of pol-
lutants, and it also broadens our knowledge of solar photoconversion processes re-
sulting in new, improved systems and production methods. The other major compo-
nent of the research program is comprised of inorganic chemistry, organic chem-
istry, analytical chemistry, separations science, heavy element chemistry, and as-
pects of chemical engineering sciences. This research has resulted in improvements
to known catalytic systems for the production of fuels and chemicals; better analyt-
ical methods for applications in energy processes and environmental sciences; and
new knowledge of actinide elements and separations important for environmental
remediation and waste management.

In fiscal year 1999, as part of the Climate Change Technology Initiative, chemical
physics and photochemistry will provide knowledge that enables more efficient com-
bustion, a new understanding of the photochemical conversion of CO> and the direct
conversion of solar radiation to electricity. Separations science, physical chemistry
and inorganic chemistry enable new catalysts for converting fuels to carbon dioxide
and hydrogen; carbon dioxide conversion to chemicals, separation of the conversion
components; and new electrochemical energy production and storage systems.
Chemical Sciences research in fiscal year 1999 under the Complex and Collective
Phenomena initiative would fall in the areas of atomic, molecular and optical phys-
ics with a focus on scaling in space and time, functional synthesis, and improved
photochemical processes.

Engineering and Geosciences.—In Engineering Research, the goals are to extend
the body of knowledge underlying current engineering practice to create new options
for improving energy efficiency and to broaden the technical and conceptual knowl-
edge base for solving the engineering problems of energy technologies. In Geo-
sciences Research, the goal is for fundamental knowledge of the processes that
transport, concentrate, emplace, and modify energy and mineral resources and the
byproducts of energy production. The research supports existing energy technologies
and strengthens the foundation for the development of future energy technologies
to improve efficiency, reduce pollution, and increase energy supplies, while improv-
ing the effectiveness of environmental remediation.

In fiscal year 1999, the Geosciences Research program will contribute to the Cli-
mate Change Technology Initiative by providing the science for improved character-
ization of subsurface formations and their host potential for carbon dioxide seques-
tration. Geomechanical studies and research on rock-fluid interactions will support
carbon dioxide injection technologies, reservoir storage capacities, and long-term
storage stability. Research concerning the physics of multiphase flow in fractured
rock systems will provide the basis not only for advancing the predictability of ter-
restrial carbon dioxide sequestration, but also for providing the basis for improved
efficiency of fossil energy and geothermal energy production. Research on Complex
and Collective Phenomena in fiscal year 1997 will address: the coupling between
geochemical, hydrodynamic, mechanical, and thermal processes in shallow crustal
conditions; the effects of heterogeneity and scale on geological structures, transport
processes, and properties; and non-linear controls in processing.

Energy Biosciences.—The Energy Biosciences subprogram supports research to
provide a basic understanding of the biological phenomena associated with the cap-
ture, transformation, storage and utilization of energy. Research on plants and non-
medical microorganisms focuses on a range of biological processes including photo-
synthesis, bioenergetics, primary and secondary metabolism, the synthesis and deg-
radation of biopolymers such as lignin and cellulose, anaerobic fermentations, ge-
netic regulation of growth and development, thermophily, e.g., bacterial growth
under high temperature, and other phenomena with the potential to impact biologi-
cal energy production and conversion.

In fiscal year 1999, the Climate Change Technology Initiative will be focused on
plant science and fermentative microbiology. Biological systems, particularly plants,
algae, and microbes, play a major role in the capture and release of atmospheric
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carbon dioxide. The biological processes of carbon dioxide fixation offer numerous
possibilities for reducing atmospheric carbon dioxide levels such as recycling the car-
bon or providing fixed carbon for longer term sequestration. Research in Complex
and Collective Phenomena in fiscal year 1999 will examine the fundamental nature
of interactions between the biological macromolecules responsible for self-assembly
and the effects of their intercommunication.

BIOLOGICAL AND ENVIRONMENTAL RESEARCH

Fiscal year 1998 appropriation—3$405.9 million; fiscal year 1999 request—$392.6
million (Figure 2)

The Biological and Environmental Research (BER) Program provides fundamental
science to support the Department of Energy missions. Through its support of peer
reviewed research at national laboratories, universities, and private institutions, the
program develops the knowledge needed to identify, understand, and anticipate the
long-term health and environmental consequences of energy production, develop-
ment, and use. The goal of the BER program is to develop the information, scientific
“know-how,” and fundamental science that underpins new technologies used in the
pursuit of detailed understanding of the consequences to health and the environ-
ment of energy production, development and use.

FIGURE 2.—Biolgoical and Environmental Research
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The integrated, cross-disciplinary nature of the BER program is reflected in its
division into four subprograms: Life Sciences, Environmental Processes, Environ-
mental Restoration, and Medical Applications and Measurement Science.

Life Sciences.—During fiscal year 1999, the Department’s Human Genome Pro-
gram (HGP) will continue its major emphasis on enhancing automated high-
throughput DNA sequencing. Fiscal year 1999 will be the first year of full operation
for the DNA sequencing factory in Walnut Creek, California that will begin oper-
ation in August 1998. We are excited by a new partnership between leading genome
scientists at our nation’s universities and Department of Energy laboratories that
will provide additional technology, expertise and resources to the Department’s
Joint Genome Institute and its DNA sequencing factory. Our sequencing goal for fis-
cal year 1999 of 40 million bases of DNA is double our fiscal year 1998 goal, indicat-
ing our serious commitment to sequence our share of the total human DNA as part
of the U.S. and international genome programs.

As more of the human genome is sequenced there will be an increasing need for
tools that lead to a rapid understanding of the organization, regulation, and function
of the human genome. The fiscal year 1999 request provides for the development
of some of these tools by taking advantage of rapid progress that has been made
in discovering and understanding the function of new genes in experimental orga-
nisms such as yeast, the fruit fly, and the mouse.

Fiscal year 1999 will be another year for rapid and exciting progress in our Micro-
bial Genome Program. This past December, “Science” magazine identified microbial
genomics as one of this past year’s top 10 fields of discovery. In addition, three of
last year’s “Hottest 11 Papers in Biology”, based on the number of times the papers
were cited in the scientific literature, described the complete genomic sequencing of
microbes, two of which were funded by BER. The DOE program has supported the
sequencing of six of the 13 bacteria whose DNA have been completely sequenced.
We plan to complete the sequencing of up to seven additional microbes this year
and will be well underway to completely sequencing eight more microbes in fiscal
year 1999. These sequencing projects include bacteria important in the remediation
of organic pollutants and toxic metals and that process carbon monoxide and
produce hydrogen or methane.

As the complete genomic sequences of microbes are determined, the DNA se-
quences are also analyzed, or annotated, to identify all the potential genes encoded
in their DNA and to get clues about their potential functions. This annotation of
the microbial genomes is a critical and fascinating part of the Microbial Genome
Project. More than half of the genes identified in these newly sequenced microbes
are unrelated to any genes that have previously been discovered. These new genes
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represent exciting opportunities for future basic research and potential sources of
biological resources to be “mined” for future use.

Fiscal year 1999 will also see a linkage with the Microbial Genome Program as
we focus on the genetic characterization of methane and hydrogen producing mi-
crobes that can be exploited in the development of useful and efficient non-fossil fuel
sources and on microbes that can be induced to increase their natural carbon se-
questration capabilities.

The fiscal year 1999 request provides for structural biology research to continue
developing and supporting DOE national user facilities for scientists to learn the
molecular structure of important biological molecules, such as enzymes, antibodies,
or other proteins. These facilities, used by scientists from universities, industry, and
national laboratories, are critical tools in applications ranging from energy produc-
tion to environmental remediation. They also provide a means for better under-
standing the mechanism of action of current drugs and for the design of new drugs
to control or treat a variety of diseases.

The fiscal year 1999 request provides for the development of new molecular-based
tools for health surveillance, biological dosimetry, and individual susceptibility de-
termination to understand and characterize the risks to human health from expo-
sures to low levels of radiation and chemicals both at home and at work. An empha-
sis is placed on research that utilizes the unique resources and tools developed in
the Department’s human genome, structural biology, and cellular and molecular bi-
ology programs.

Environmental Processes.—The Environmental Processes program conducts re-
search on a range of issues related to the mission of the U.S. Global Change Re-
search Program. Thus, activities are focused on understanding and predicting the
potential consequences on climate and ecological health of energy-related emissions,
especially carbon dioxide, from fossil fuel combustion.

As the major federal agency supporting research into climate predictions on the
decade-to-century time scale, the DOE has an integrated observational and model-
ing program focused on predicting climate variability and climate change 10 to 100
years in advance. New generation coupled atmosphere-ocean general circulation
models have been developed and will be used to perform simulations of possible cli-
mate response to increasing atmospheric concentrations of greenhouse gases. The
fiscal year 1999 request provides for continued development of more accurate and
computationally efficient models and improvements in the observational data bases
and methods necessary to test and verify the capacity of climate models to predict
decade to multi-century climate variability.

The fiscal year 1999 request also provides for continued investigation, under the
ARM Program, of what has been called the most important barrier to improving
these general circulation models—the effect of clouds and water vapor on the
Earth’s energy balance. This research has already demonstrated that existing cli-
mate models may underestimate how much radiation from the sun is absorbed in
the atmosphere, a result that may not only affect our ability to improve climate and
weather predictions, but that may also lead to improved technologies for accurate
positioning of satellites.

The fiscal year 1999 request enables the second atmospheric radiation and cloud
station (ARCS) in the Western Tropical Pacific, in Nauru to begin yielding data and
for operation to begin at the first polar ARCS in Barrow, Alaska. This will result
in a rapid increase in the data being generated from the ARM program. Operation
of the Southern Great Plains site in Oklahoma and Kansas, that has been in oper-
ation for five years, will continue with at least five intensive observational periods.
Data from these sites continue to be openly provided to the interested scientific com-
munity. The fiscal year 1999 request will also support a combined unmanned aero-
space vehicle (UAV) and manned aircraft mission over the Southern Great Plains
Site that will provide essential data on the radiation budget in the cloudy atmos-
phere to be correlated with measurements of cloud characteristics. The Atmospheric
Sciences Program complements these studies with research into ultraviolet-B radi-
ation, aerosols, and mid-latitude stratospheric and tropospheric ozone. Analysis of
data measured during the prototype megacity (Mexico City, Mexico) air quality
study will be completed.

In addition to these studies on the key physical processes that affect the Earth’s
atmosphere and climate, the fiscal year 1999 request supports research on the fun-
damental mechanisms by which terrestrial ecosystems respond to environmental
changes such as increased atmospheric carbon dioxide or altered temperature and
precipitation. Key to such studies is an understanding of the atmosphere-land-ocean
carbon cycle and the impact of energy usage on that cycle. The research provides
a scientific basis for assessing the effects of human activities on the Earth’s climate
and for assessing the need for action to mitigate any adverse change. Beyond their
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mutual scientific support, the environmental processes programs are coordinated
with other agencies through the National Science and Technology Council’s Commit-
tee on Environment and Natural Resources.

The fiscal year 1999 request provides for research, that is part of the Climate
Change Technology Initiative, focusing on the underpinning science that will enable
mitigation of climate change while maintaining a robust national economy. Research
will determine which systems of terrestrial plants, interacting with the components
of their native environment can be induced to increase the net sequestration of at-
mospheric carbon dioxide to enhance understanding of the potential to enhance nat-
ural carbon sinks on land that could help stabilize or reduce the concentration of
atmospheric carbon dioxide. Similarly, research activities on carbon sequestration in
oceans will include identification of key pathways by which marine microorganisms
enhance carbon flow from the atmosphere to the oceans, ways these pathways might
be enhanced, and the mechanisms and role of these microorganisms in sequestering
carbon and its transfer from the ocean surface to the deep ocean.

Environmental Remediation.—The fiscal year 1999 request supports research fo-
cused on understanding the fundamental physical, chemical, geological, and biologi-
cal processes that must be marshaled for the development and advancement of new,
effective, and efficient processes for the remediation and restoration of the nation’s
nuclear weapons production sites. The two highest priorities of this subprogram are
bioremediation and the operation of the William R. Wiley Environmental Molecular
Sciences Laboratory (EMSL) which will have completed its first full year of oper-
ation at the beginning of fiscal year 1999. Facility operation supports the operation
of the EMSL as a national user facility for basic research that will underpin the
development of safe and cost-effective environmental remediation methods and tech-
nologies and other environmental research priorities. Another key activity is the
continuation of joint scientific endeavors with the Office of Environmental Manage-
ment, including the transition of basic research into potential field applications.

The fiscal year 1999 request provides for increased research to help resolve many
of the questions that today prevent bioremediation from being a major weapon in
the arsenal of tools for environmental remediation. The fiscal year 1999 request will
provide for the establishment of the first field research center for the Natural and
Accelerated Bioremediation Research (NABIR) program, that will be sited after com-
pletion of the NEPA process. This site will help correlate the complexities of the nat-
ural field environment with the discoveries in more simplified and controlled labora-
tory settings. Research will include identifying key microbial communities, biotrans-
formation pathways, and biogeochemical processes to enhance the utility of bio-
remediation, and will begin to develop strategies to represent these processes in pre-
dictive models. The fiscal year 1999 request will also further development of the
program on bioremediation and its societal implications and concerns, an effort par-
allel to the ethical, legal, and social implications program within the human genome
program. The NABIR program will continue to build on other components of the
BER program, most notably activities in structural biology and the microbial ge-
nome program. In short, the combination of this research with the research per-
formed at the EMSL will make the BER program an international leader in fun-
damental molecular and biological sciences that underpin strategies to cleanup the
environmental legacy of the Cold War.

Medical Applications and Measurement Science.—The Medical Applications pro-
gram fosters research to develop beneficial applications of nuclear and other energy-
related technologies for medical diagnosis and treatment of patient’s problems. The
infrastructure promotes a fertile partnership among the major biomedical disciplines
of science and technology, biology, and medicine in support of three major research
areas which include nuclear medicine, boron neutron capture therapy (BNCT), and
instrumentation.

The fiscal year 1999 request provides for research with broad impacts for the un-
derstanding, diagnosis, and treatment of disease. These impacts include radio-
pharmaceutical chemistry and radionuclide imaging instrumentation, the investiga-
tions of a broad range of diagnostic and therapeutic applications, the scientific and
technological foundation for the major medical specialty of nuclear medicine, and
the expansion of a vital industry for radiopharmaceutical development and radio-
nuclide imaging instrumentation. Early phase I/II clinical trials of BNCT at reactor
sources of neutrons will be completed for at least 50 patients and a feasibility study
of accelerator-based BNCT will be underway.

The technology developed under this program provides for the non-invasive detec-
tion and localization of small lesions in the body, the quantitative measurement of
dynamic organ function, and the selective treatment of cancer with internal molecu-
lar radiation therapy. Nuclear medicine research supported by the Department con-
tinues to make contributions that improve the diagnostic accuracy and use of radio-
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pharmaceuticals for the study and treatment of coronary artery disease; the effects
of smoking, alcoholism and substance abuse; neurodegenerative diseases including
Parkinson and Alzheimer diseases; and for mitigation of bone-pain from generalized
skeletal cancer metastases. Medical Applications research, in partnership with the
Department’s human genome and molecular and cellular biology research, is forging
new alliances in molecular nuclear medicine for imaging the biochemistry and gene
expression of cells and tissues in the body to find not only where some disease proc-
esses take place, but to locate and study the action of genes involved in still mysteri-
ous normal functions such as learning and memory.

Our measurement science program supports basic research that will lead to the
development of new instruments and measurement technologies for direct applica-
tion to environmental and life sciences research. The scientific knowledge developed
under this program is also relevant to the need for new analytical instrumentation
in the Department’s Office of Environmental Management. The fiscal year 1999 re-
quest will enable us to maintain the core capability for developing advanced meas-
urement technologies for environmental and biomedical research at the Depart-
ment’s National Laboratories.

FUSION ENERGY SCIENCES

Fiscal year 1998 appropriation—3$229.7 million; fiscal year 1999 request—$228.2
million (Figure 3)

The Fusion Energy Sciences program is a broad-based, fundamental research ef-
fort, producing valuable scientific knowledge and practical benefits in the near term
and, in cooperation with our international partners, making substantial progress to-
ward an economically and environmentally attractive energy option in the long
term. The mission of the Fusion Energy Sciences program is to: “Acquire the knowl-
edge base needed for an economically and environmentally attractive fusion energy
source.”

This is a time of important progress and discovery in fusion research. The Fusion
Energy Sciences program is making great progress in understanding turbulent
losses of particles and energy across the magnetic field lines that are used to confine
fusion fuels. In addition, the program is identifying and exploring innovative ap-
proaches to fusion power that may lead to less costly development paths.

FIGURE 3.—Fusion Energy Sciences
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Cross-cutting goals of the Fusion Energy Sciences program as developed through
stakeholder meetings and endorsed by the Fusion Energy Sciences Advisory Com-
mittee are summarized below.

Understand the physics of plasmas, the fourth state of matter—Plasmas comprise
most of the visible universe, both stellar and interstellar, and have many practical
applications. Progress in plasma physics has been the prime engine driving progress
in fusion research, and conversely, fusion energy has been the dominant motivation
for plasma physics research.

Identify and explore innovative and cost-effective development paths to fusion en-
ergy.—There is a continuous spectrum of approaches to fusion, from the tokamak,
which is the leading reactor candidate, to other magnetic configurations to inertial
confinement using particle beams or lasers. The current fusion program is encourag-
ing both research on tokamak improvements and research on other innovative con-
cepts.

Explore the science and technology of energy producing plasmas, the next frontier
in fusion research, as a partner in the international effort.—One of the strongest fac-
tors that favors fusion power is the potential for self-sustaining operation. Energy
from the fusion reaction of deuterium and tritium is released in two components:
(1) most of the energy released is in a form that can be extracted and used for com-
mercial purposes; and (2) the remaining energy released is used to replace the en-
ergy losses of the confined plasma and to heat the deuterium and tritium suffi-
ciently to sustain the fuel temperature and maintain the reaction process. When
this replacement energy exceeds the energy losses, the fusion plasma is said to be
“ignited.” Understanding the physics of ignited, or self-heated plasmas and develop-
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ing the technologies essential for fusion energy are linked goals that are achievable
through the cooperative efforts of the world community. The long-term benefits to
the United States of being a credible partner in this cooperative effort include en-
suring our own scientific and technological integration in the world fusion program
and contributing to a major step in the development of fusion as an energy source
for a growing world population.

Restructuring Our Participation in ITER.—The largest of our international fusion
activities, the International Thermonuclear Experimental Reactor (ITER) project,
has proven to be a valuable focusing element for our program both in terms of the
product, which is technically excellent, and the process by which we work together.
In July 1998, the ITER Agreement among the United States, the European Union,
Japan and the Russian Federation for conducting the Engineering Design Activities
(EDA) is scheduled to expire. The four ITER Parties are working toward an exten-
sion of the Agreement for three years to cover the additional activities necessary to
be ready for possible construction decisions in the 2000-2001 time frame.

The four ITER Parties are coming to the view that we should plan now to evalu-
ate possibilities for reducing the cost of ITER, in case we are financially unable to
proceed to the construction of the current design. Thus, for fiscal year 1999, the U.S.
will refocus its ITER contribution on an evaluation of a variety of lower-cost design
options while reducing our participation in ITER baseline design activities.

Reallocation of ITER funds to high priority science and technology activities.—The
restructuring of our participation in ITER will allow us to enhance science activities
and better use of our remaining tokamak facilities. These enhancements will include
increased research operations and modifications to the Alcator C-MOD and DIII-
D experiments, additional alternate concept experiments, and increases in the the-
ory efforts, collaborations on existing experiments overseas, and plasma science ini-
tiatives.

During our involvement in the six year ITER EDA, most of our fusion technology
development activities were focused on the needs of the project. With the restructur-
ing of our participation in ITER, we are refocusing most of our technology efforts
on the needs of existing and planned domestic and international experiments. The
remainder of our technology effort will focus on providing the knowledge base need-
ed in the longer term for an attractive fusion energy source. It is expected that
much of the results obtained from fiscal year 1999 technology development efforts
will be applicable to ITER, and we expect to share these results with the other Par-
ties as part of our participation in the ITER project.

Continued Leveraging of Program Resources through International Collabora-
tions.—International cooperation is, and will continue to be, a vital part of our fu-
sion program. It is essential to our ability to participate in large scale experiments
and to advance the energy goal of the fusion program. We plan to expand our col-
laborative activities with our partners as long as such collaborations promise to
meet our needs.

Completion of National Spherical Torus Experiment Construction Activities.—We
have started a coordinated national effort on a facility that will be located at the
Princeton Plasma Physics Laboratory (PPPL). This facility, the National Spherical
Torus Experiment (NSTX), is a proof-of-principle scale, innovative fusion concept ex-
periment with exciting scientific potential. During the past year, PPPL and its col-
laborators, Oak Ridge National Laboratory, Columbia University, and the Univer-
sity of Washington, have made rapid progress on completing the design and initiat-
ing component fabrication for the NSTX. Their work is on schedule and within
budget; we expect to begin operations in mid-fiscal year 1999.

Creating National Teams that will Use New and Existing Facilities.—Work has
begun to form a NSTX national research team through an open solicitation process
whereby scientists across the country have been invited to participate in various
topical areas of research. In addition, scientific collaborations are continuing to de-
velop between NSTX and similar efforts on spherical torus research in England and
Russia, where complementary experiments will begin operations at about the same
time.

With the restructuring of the U.S. fusion program and the shutdown of TFTR, the
two remaining major U.S. fusion facilities have evolved into national collaborative
research programs. Over half of the scientists working on DIII-D at General
Atomics in San Diego and a quarter of the scientists working on Alcator C-MOD
at MIT are from other major fusion laboratories and universities in the U.S. and
abroad. The broad collaborative nature of these experiments is leading to new ways
of doing business. For example, remote data analysis is now routine at both facili-
ties, and “brain storming sessions” for the planning of experiments are open to all
members of the fusion community through live broadcasts on the internet. The
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NSTX, has been planned from the outset as a national collaborative research effort,
and has already begun to reach out to future users both in the U.S. and abroad.

COMPUTATIONAL AND TECHNOLOGY RESEARCH

Fiscal year 1998 appropriation—$150.6 million; fiscal year 1999 request—$160.6
million (Figure 4)

The Computational and Technology Research Program (CTR) addresses complex
problems important to Department of Energy missions and national goals, through
an integrated program in applied mathematical sciences, high performance comput-
ing and communications, information infrastructure, advanced energy projects, and
technology research. The forefront of scientific research is increasingly multidisci-
plinary and fast-paced, requiring new research technologies and approaches that
keep pace with scientific advance. The CTR program emphasizes multidisciplinary
research that builds on the existing capabilities and skills of universities, national
laboratories, and industrial research institutions.

FIGURE 4.—Computational and Technology Research
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The CTR program funds research that extends from fundamental investigations
to technology development including: High Performance Computing and Commu-
nications; the National Information Infrastructure; inter-agency development of the
Next Generation Internet; and the joint initiative between Energy Research and De-
fense Programs—DOE 2000. The CTR program also explores the scientific feasibility
of advanced energy concepts and other technology research activities that include
multi-year collaborations and technical assistance to small business. The CTR pro-
gram works closely with Energy Research, Department of Energy, and other agency
programs in establishing its research portfolio.

Mathematical, Information, and Computational Sciences.—The Mathematical, In-
formation, and Computational Sciences (MICS) program supports fundamental re-
search, technology development and demonstration in applied mathematical
sciences, high performance computing, communications and information infrastruc-
ture. These diverse activities are integrated toward: National Collaboratories (NC)
that develop tools and capabilities to permit scientists and engineers working at dif-
ferent facilities to collaborate on research as easily as if they were in the same
building; and the Advanced Computational Testing and Simulation (ACTS) that de-
velops an integrated set of algorithms, software tools and infrastructure that enable
computer simulation to better complement experiment and theory or to be used in
place of experiments when real experiments are too dangerous, expensive, or inac-
cessible. These two strategic thrusts support the mathematics, computational
science, and information technology needs of all of the Department of Energy mis-
sion areas and are closely coordinated with related activities supported by Defense
Programs.

The fiscal year 1999 request includes funding for the DOE 2000 initiative. Sup-
port for the Advanced Computational Testing and Simulation piece of this initiative
will foster advanced computational testing and simulation tools to attack complex
technical problems and accelerate applications critical to Department of Energy mis-
sions. Support for the National Collaboratory piece of the DOE 2000 initiative will
develop and test a common technology base that will permit scientists and engineers
at various remote sites to simultaneously participate in research at large science fa-
cilities. The DOE 2000 initiative is coordinated with parallel research in other agen-
cies through the Committee on Computing, Information, and Communication of the
National Science and Technology Council, in partnership with other Department of
Energy programs.

The MICS subprogram provides supercomputer access and advanced communica-
tion capabilities, through the National Energy Research Scientific Computing
(NERSC) Center and the Energy Sciences Network (ESnet), to scientific researchers.

The fiscal year 1999 request also includes funding for the Department’s participa-
tion in the President’s NGI Initiative. This initiative, which involves a number of
federal agencies, has three goals: (1) promote experimentation with the next genera-
tion of networking technologies; (2) develop a next generation network testbed to
connect universities and federal research institutions at rates that demonstrate new
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networking technologies and support future research; and (3) demonstrate new ap-
plications that meet important national goals and missions. This initiative will le-
verage previous MICS investments in ESnet and other advanced networking tech-
nologies. At this level of funding, DOE’s goal one activities will focus on developing
and deploying technologies that provide DOE applications greater control and man-
agement of the network infrastructure, and provide enhanced network interconnec-
tion capabilities to support agency and university collaborations. DOE’s participa-
tion in goal two is focused on connections to six National Laboratories at 100 times
today’s Internet and two connections to National Laboratories at 1,000 times today’s
Internet, as well as enhanced support for some strategic university access to DOE
facilities and collaborations. DOE’s focus in goal three 1s the enabling of DOE’s ap-
plications to utilize goal one technologies immediately in DOE’s goal two infrastruc-
ture, specifically those applications that require University and Laboratory access
to DOE’s unique facilities. The National Collaboratory Pilot Projects initiated in fis-
cal year 1997 would continue as NGI applications.

Laboratory Technology Research.—The Laboratory Technology Research (LTR)
subprogram supports high risk, energy related research that advances science and
technology toward innovative applications that could significantly impact the Na-
tion’s energy economy. Laboratory Technology Research is a scientific research pro-
gram that fosters the production of research results motivated by a practical energy
payoff, through formal cost-shared collaborations between the Energy Research (ER)
multiprogram laboratories and industry.

Laboratories under the stewardship of the Office of Energy Research conduct
breakthrough research in a variety of scientific and technical fields and operate
unique scientific facilities for visiting scientists. Viewed as a system, these five lab-
oratories, Argonne National Laboratory, Brookhaven National Laboratory, Lawrence
Berkeley National Laboratory, Oak Ridge National Laboratory, and Pacific North-
west National Laboratory, offer a comprehensive resource for research collabora-
tions. The major component of the LTR research portfolio consists of investments
at these laboratories to conduct research that benefits all major stakeholders—the
DOE, the industrial collaborators, and the nation. These investments are further le-
veraged by the participation of an industry partner, using Cooperative Research and
Development Agreements (CRADA’s). Research proposals are chosen for award
using external peer review to ascertain scientific and technical merit. The program
focuses on key initiatives and other high leverage areas including advanced mate-
rials, intelligent processes and controls, and sustainable environments. Another im-
portant component of the LTR program provides rapid access by small business to
the research capabilities at the ER multi-program laboratories, using several flexi-
ble mechanisms including personnel exchanges and technical consultations with
small businesses.

The fiscal year 1999 request will maintain support for technology research in
areas that advance science and technology toward innovative energy applications
through cost-shared partnerships between the Office of Energy Research multipro-
gram laboratories and industry.

Advanced Energy Projects—The Advanced Energy Projects (AEP) subprogram
funds research to establish the feasibility of novel, energy-related concepts that span
the Department’s energy mission and goals. Funded projects are based on innova-
tive ideas that span multiple scientific and technical disciplines and do not fit into
any other DOE program area. A common theme for each project is the initial link-
age of new research results to an energy application with a potentially significant
payoff. Typically, AEP supports projects up to a level of about $250,000 per year
for a period of about 3 years. Projects are selected from proposals submitted by uni-
versities and national laboratories. Funding criteria emphasize scientific merit as
judged by external peer review.

The fiscal year 1999 request supports high-risk research at universities and na-
tional laboratories to establish the feasibility of novel energy related concepts that
are at an early stage of scientific definition. No new novel, energy related concepts
will be initiated in fiscal year 1999.

HIGH ENERGY PHYSICS

Fiscal year 1998 appropriation—$679.7 million; fiscal year 1999 request—3$691.0
million (Figure 5)

The Department of Energy provides over 90 percent of the federal support for the
nation’s high energy physics (also called elementary particle physics) research. High
energy physics research seeks to understand the nature of matter and energy at the
most fundamental level, as well as the basic forces which govern all processes in
nature. High energy physics research requires accelerators and detectors utilizing
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state-of-the-art technologies in many areas, including fast electronics, high speed
computing, superconducting magnets, and high power radio-frequency devices.

FIGURE 5.—High Energy Physics
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In these areas, high energy physics research has led to many developments with
practical applications in the civilian marketplace. High energy physics technology
research continues to make major contributions to accelerator technology and devel-
ops technical expertise which supports widespread accelerator utilization in other
scientific disciplines and industrial processes such as synchrotron light sources and
medical diagnostics and treatment.

This program provides the basis for an excellent educational experience for the
brightest young scientific minds, so necessary for the program to continue research
at the intellectual frontier. Experimental and theoretical researchers from more
than 100 universities conduct about three-fourths of the research, with the remain-
der conducted by staff at the national laboratories. This combination of highly
skilled scientists and engineers from universities and our national laboratories con-
tribute significantly to the transfer of technology to other fields.

Progress in high energy physics research depends on the availability of forefront
experimental capabilities, effective use of specialized facilities, and new and up-
graded facilities designed to take advantage of new technologies and research oppor-
tunities. The Department of Energy supports three major high energy accelerator
research centers. Each brings unique capabilities to the program and is operated as
a national facility available to qualified experimenters around the nation and
abroad on the basis of scientific merit of their research proposals. Approximately
2,000 U.S. scientists and 200-300 foreign scientists work at these facilities at any
given time.

At the Fermi National Accelerator Laboratory (Fermilab), the Tevatron, the
world’s highest energy particle accelerator, provides both fixed target and colliding
beam research programs. The colliding beam research program benefits from having
two major detector facilities, the Collider Detector at Fermilab (CDF) and the D-
Zero Detector, which complement each other in their differing technical capabilities.
Following on their earlier discovery of the long sought top quark, the CDF and D-
Zero collaborations have now measured its mass and production properties. In fiscal
year 1999, the Fermilab accelerator complex will operate for about 14 weeks to com-
plete commissioning of the new Main Injector. This will be followed by about 26
weeks of operation 1n the fixed target mode.

Construction of the Fermilab Main Injector project is on schedule for completion
and initial commissioning in fiscal year 1999, and continues within budget. By pro-
viding a fivefold increase in collider luminosity, and a doubling of intensity for the
fixed target program, this project will greatly enhance the physics capabilities of the
Tevatron accelerator and its detector facilities by the end of the decade, and greatly
increase the likelihood of major new scientific discoveries early in the next century.
The Main Injector will also allow for simultaneous operation of the fixed target and
colliding beam research programs, currently not possible.

At the Stanford Linear Accelerator Center (SLAC), the Stanford Linear Collider
(SLC) is the world’s only operating high energy linear collider. The SLC continues
to collect data using its beam of polarized electrons, a capability unique to the SLC
which gives physicists an added degree of control over the experimental conditions.
In fiscal year 1999, the SLC will be replaced by the B-factory as the principal facil-
ity at SLAC, and the SLC will be shut down.

In these SLC experiments, a high energy beam of polarized electrons collides with
an unpolarized beam of positrons (the electron’s antimatter counterpart) to produce
what are referred to as Z particles, the heaviest known elementary particle. More
than 200,000 Z particles were observed and recorded by the SLAC Large Detector
(SLD) in the latest data run. The SLC data has provided high precision results on
the details of electron-positron interactions at high energies.

The SLAC B-factory project is on schedule for completion and commissioning in
1998. The B-factory will provide a high luminosity, asymmetric electron-positron col-
liding beam facility to study the reasons for the preponderance of matter over anti-
matter in our universe, a fundamental concept necessary for our very existence.
This project will also provide opportunities to pursue a rich program of experiments
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in a large number of other areas of intense interest in high energy physics. The
project was designed and is being built by SLAC in collaboration with Lawrence
Berkeley and Lawrence Livermore National Laboratories. An international collabo-
ration, about half of which is from the U.S. and half from abroad, is building the
BaBar detector, the principal experiment at the B-factory. In fiscal year 1999, the
B-factory is expected to operate for about 36 weeks in its inaugural data run.

The Alternating Gradient Synchrotron (AGS) at Brookhaven National Laboratory
(BNL) will transition, during fiscal year 1999, from primarily being a proton accel-
erator for the high energy physics program to primarily being the injector for the
Relativistic Heavy Ion Collider (RHIC) project in the Nuclear Physics program. Dur-
ing the fiscal year 1998 run, the experiment to search for rare decays of particles
called kaons reported preliminary positive results, and the experiment to measure
the magnetic properties of the muon successfully completed its initial test run. Dur-
ing fiscal year 1999, the AGS will operate for about 26 weeks in the final major run
in the high energy physics program.

The European Laboratory for Particle Physics (CERN) in Geneva, Switzerland,
has begun construction of a proton collider, called the Large Hadron Collider (LHC).
Formal negotiations for U.S. participation in the LHC began in January 1996, and
culminated in December 1997 with the signing of the formal agreement between the
U.S. and CERN. While there is a long history of international collaboration in high
energy physics experiments, this is the first time the U.S. will contribute signifi-
cantly to the construction of an accelerator outside the U.S. The agreement is also
the first between CERN and the U.S. government.

Participation in the LHC is extremely important to the goals of the U.S. high en-
ergy physics program, and over 500 U.S. scientists are involved in the two major
LHC detector collaborations and in the magnet/accelerator research and develop-
ment collaborations. U.S. participation will primarily take the form of the design
and fabrication of components and subsystems for the LHC accelerator and the two
LHC detectors and will allow CERN to finish the project at full operating capability
in the year 2005 instead of 2008. The fiscal year 1999 budget requests $65.0 million
for fabrication of components and subsystems for the LHC accelerator and detectors
as specified in the agreement with CERN.

The extraordinary benefits to the U.S. include continued access to the energy fron-
tier at what will then be the highest energy accelerator in the world. It will ensure
continued world class excellence of our university and national laboratory scientists
and will provide training to many students in leading edge science and technology.
In addition, most of the U.S. money will be spent on detector and accelerator compo-
nents manufactured largely by U.S. industries. This will improve the capabilities
and expertise of U.S. scientists and industries and will ensure their access to the
high-level technologies being developed. The LHC is a significant next step in the
internationalization of large scientific construction projects, since in the future, na-
tions will have to work together to build these necessary but expensive research fa-
cilities.

NUCLEAR PHYSICS

Fiscal year 1998 appropriation—3$320.7 million; fiscal year 1999 request—$332.6
million (Figure 6)

The primary goal of nuclear physics research is to understand the structure and
properties of atomic nuclei and the fundamental forces between the constituents
that form the nucleus of the atom. Nuclear processes determine essential physical
characteristics of our universe and the composition of the matter that forms it.

FIGURE 6.—Nuclear Physics
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Beyond helping to maintain world leadership in basic research, the Nuclear Phys-
ics program develops and transfers knowledge to enhance the nation’s technological
and economic competitiveness in such fields as nuclear medicine. The Nuclear Phys-
ics program continues to be a vital source of trained people for fundamental re-
search and for these applied technology areas. The program supports the graduate
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training of approximately 450 students per year, and typically 100 Doctorates in nu-
clear physics are awarded each year at DOE-supported nuclear physics programs.
A majority of these highly trained researchers will take positions in high-technology
private industry.

Many future nuclear physics investigations will study questions related to the
quark presence in composite nuclei. Until the last few years, the fundamental un-
derstanding of nuclear properties has been based on the idea of a nucleus composed
of protons and neutrons that interact through a combination of weak, strong, and
electromagnetic forces. It became clear that achieving a deeper knowledge of many
nuclear properties depends on understanding nuclear structure based on quarks and
other particles called gluons that bind the quarks together. Quarks and gluons are
the building blocks of protons and neutrons (nucleons). The Long Range Plan for
the U.S. Nuclear Physics Program, prepared by the nuclear physics community in
1996, has emphasized the importance of addressing the role of quarks in nuclear
matter as well as other pressing questions in nuclear science.

Studies of nuclear structure require ultrahigh resolution “microscopes,” accelera-
tors that produce particle beams of very high and well-defined energy. These par-
ticle beams are the “probes” which have the ability to react to the detailed structure
hidden within an atomic nucleus. The Operating Expenses request is designed to
provide the maximum operating hours for these facilities, optimized by funding from
the Scientific Facilities Initiative, so that researchers may take maximum advan-
tage of their unique capabilities.

Research at the Thomas Jefferson National Accelerator Facility (TJNAF) is now
studying the effects due to the presence of quarks in nucleons in the nucleus. Two
principal focuses of these studies are to continue to develop an understanding of
how the “spin” of a nucleus originates in the quarks, and how to extract the role
of different kinds (flavors) of quarks in the makeup of the proton and neutron. How-
ever, no one has ever observed a single free quark; they always travel in closely knit
groups within nucleons. In fiscal year 1999, TINAF will operate for 4,500 hours
which will allow the completion, continuation, and commencement of several high
priority experiments at this new laboratory.

In fiscal year 1999, the Bates Linear Electron Accelerator at the Massachusetts
Institute of Technology will operate on a limited schedule of 1,000 hours to con-
centrate on the construction of a new Bates Large Acceptance Spectrometer
(BLAST), a major particle detector which will be used in conjunction with the South
Hall Pulse Stretcher Ring. The South Hall Ring and BLAST will enable a unique
program using the very high beam currents in the ring and very thin gas targets
to pursue a program of research on few-body nuclei. This new program will com-
plement, both in energy range and in experimental capability, the new program at
TJNAF, and will be the primary activity at Bates in the future.

A “quark-gluon plasma” will be produced with a second major facility for the
study of new “quark-based” nuclear physics, the Relativistic Heavy Ion Collider
(RHIC) at the Brookhaven National Laboratory. In fiscal year 1999, RHIC will com-
plete construction and begin operation in the last quarter of the fiscal year. It is
predicted that if a collection of nucleons are compressed and heated to a very high
temperature by collisions of high energy heavy nuclei, there will be a phase transi-
tion to a new state of nuclear matter in which the quarks are “freed” from their
nucleon boundaries to form a so-called “quark-gluon plasma”, creating conditions in
the laboratory that are similar to those of the expanding universe just a few mil-
lionths of a second after the Big Bang. RHIC will be a unique, world-class facility
with colliding beams that provide collision energies of 100 billion electron volts
(GeV) per nucleon, for heavy ions as massive as gold nuclei.

Some of the most critical nuclear reactions in stellar burning processes involve
nuclei which, because of their short lifetimes, have not been available for laboratory
studies. Another new generation facility, the Radioactive Ion Beam (RIB) Facility
at Oak Ridge National Laboratory is now producing some of these previously un-
available nuclei so that these important stellar processes can be studied in the lab-
oratory. A variety of unique radioactive beams for experiments will be increasingly
available in fiscal year 1999 and it is already possible, for the first time, to study
many processes which are crucial to our understanding of how nuclei were syn-
thesized in the Big Bang. The RIB will be operated for 2,400 hours for studies of
nuclear measurements of astrophysical significance and for studies of very far from
stable proton rich nuclei.

The solar neutrino problem remains one of the great challenges in astrophysics.
The predicted rate of neutrino production by the sun is significantly higher than the
observed rate. There are two possible explanations for the discrepancy. Either our
understanding of solar burning is very wrong, or the neutrino has a small mass,
in contradiction to the long-held belief that it is massless. The third major new facil-
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ity which will be operational in fiscal year 1999 is the Sudbury Neutrino Observ-
atory (SNO) in Canada. SNO’s new detector, which is being filled with heavy water
as we speak, is located 6,000 feet below the earth’s surface in a nickel mine in Sud-
bury Ontario. Calibration and testing will be underway during much of the remain-
der of fiscal year 1998. Slated to begin data collection in early fiscal year 1999, SNO
is designed to sort out this longstanding problem. The project involves an inter-
national collaboration among the U.S., United Kingdom, and Canada.

MULTIPROGRAM ENERGY LABORATORIES—FACILITIES SUPPORT

Fiscal year 1998 appropriation—$21.2 million; fiscal year 1999 request—3$21.3 mil-
lion (Figure 7)

The Multiprogram Energy Laboratories-Facilities Support (MEL-FS) program ad-
dresses the larger general purpose infrastructure needs at the five multiprogram ER
laboratories. The five multiprogram energy laboratories are: Argonne National Lab-
oratory-East, Brookhaven National Laboratory, Lawrence Berkeley National Labora-
tory, Oak Ridge National Laboratory, and Pacific Northwest National Laboratory.
These laboratories have over 1,100 buildings with a total of 14.3 million gross
square feet of space. The estimated replacement value of all buildings and other
structures is over $10.0 billion. The average age of the buildings at these labora-
tories is over 33 years. All facilities at these laboratories are government-owned and
contractor-operated. Total operating funding for these laboratories is over $3.0 bil-
lion a year.

FIGURE 7.—Multiprogram Energy Laboratories—Facilities Support
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Fulfilling the science and technology goals and objectives identified in the DOE
Strategic Plan depends heavily on the existence and operating efficiency of these
multiprogram laboratories. However, a significant portion of the infrastructure of
these laboratories is old, deteriorating, obsolete or inadequate for current use and
function, and needs improvement to comply fully with the environment, safety and
health requirements and to meet operational needs.

The MEL-FS program is designed to help preserve the government’s investment
in these laboratories by supporting line item construction for the refurbishment and
replacement of inadequate general purpose facilities and infrastructure. The fiscal
year 1999 budget supports the initiation of four projects including Electrical Sys-
tems Modifications at BNL, Rehabilitation of Building 77 at LBNL, the Central Sup-
ply Facility at ANL-E, and the Sanitary Systems Modifications, Phase III at BNL.

In fiscal year 1999, the program will also begin funding Payments in Lieu of
Taxes (PILT) ($1,160,000) as authorized by the Atomic Energy Act of 1954, as
amended, for communities surrounding Brookhaven National Laboratory and Ar-
gonne National Laboratory. These discretionary payments are made to state or local
governments where the Department or its predecessor agencies has acquired prop-
erty previously subject to state or local taxation.

UNIVERSITY AND SCIENCE EDUCATION
Fiscal year 1998 appropriation—3$0; fiscal year 1999 request—$15.0 million (Figure
8

The University and Science Education (USE) program ensures that the Depart-
ment effectively utilizes and leverages the resources of the laboratory system to sup-
port DOE’s university and science education mission. USE provides leadership and
program support necessary to use and leverage the resources of the Department’s
laboratories to help replenish the overall pool of well trained, diverse scientists and
engineers of the future, and to achieve significant, long-term improvements in their
scientific and technological skills.

FIGURE 8.—University and Science Education
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In fiscal year 1999, USE plans to support: undergraduate students participation
in the National Undergraduate Laboratory Fellowship program; development of
Internet based education technologies for elementary through college students and
faculty; coordination with other DOE programs and improved integration of science
education activities; high priority Administration and Congressional science edu-
cation and diversity programs; a developmental award program for faculty and stu-
dents from primarily undergraduate institutions and minority institutions that
stimulates collaboration with DOE scientists and enhances faculty grant competi-
tiveness; and partnering with National Science Foundation in support of its Minor-
ity Institutions of Excellence program to enhance coordination and effectiveness of
support for undergraduate programs at HBCU’s and coordination with other federal,
state, and local agencies.

ENERGY RESEARCH ANALYSES

Fiscal year 1998 appropriation—$1.5 million; fiscal year 1999 request—3$1.0 million

The Energy Research Analyses (ERA) program provides DOE program managers
and senior managers with objective assessments of research projects and programs
in order to evaluate the quality and impact of these efforts, to identify undesirable
duplications and gaps, and to provide analysis of key technical issues in support of
long range energy research planning, science and technology planning, and technical
and performance evaluation of departmental strategic plans, and objectives.

Over 100 independent peer reviews were completed in fiscal year 1997. However,
these levels will be scaled down in coming years to accommodate reduced funding.
The program continues to refine the recently developed process for appraisal of En-
ergy Research Laboratories and a new DOE-wide system for simplified technical re-
views of National Laboratories has been developed and the pilot process completed
at three National Laboratories.

TECHNICAL INFORMATION MANAGEMENT

Fiscal year 1998 appropriation—$10.1 million; fiscal year 1999 request—$9.8 million

The Technical Information Management (TIM) program, under the leadership and
guidance of the Office of Scientific and Technical Information (OSTI), is responsible
for the collection, preservation, and dissemination of scientific and technical infor-
mation resulting from DOE’s research, development, and environmental programs.
Emphasis is on forging a National Library of Energy Science and Technology, and
bringing energy science to the user’s desktop electronically through the effective ap-
plication of innovative information-age technologies.

In fiscal year 1999, TIM will provide mechanisms and procedures for accessing
electronic journals at the desktop, develop and implement tools to facilitate access
to DOFE’s scientific and technical information via electronic means, increase public
access to DOE scientific and technical information, establish mechanisms to provide
web-based access to energy-related scientific and technical information obtained by
DOE via multilateral international partnerships, and establish customer feedback
mechanisms to assess effectiveness of DOE’s information program and related prod-
ucts and services.

ENERGY RESEARCH—PROGRAM DIRECTION

Fi isa;! year 1998 appropriation—$37.6 million; fiscal year 1999 request—3$39.9 mil-
ion
Program Direction provides the federal staffing resources and associated costs re-
quired to plan, direct, and manage a viable, high quality national program of basic
research and advisory responsibilities for the Office of Energy Research. Energy Re-
search Program Direction supports staff in the Basic Energy Sciences, Fusion En-
ergy Sciences, Biological and Environmental Research, High Energy and Nuclear
Physics, Computational and Technology Research, University and Science Edu-
cation, Multiprogram Energy Laboratories-Facilities Support and Energy Research
Analysis programs, including management and technical support staff. In addition,
Energy Research Program Direction provides funds through the Working Capital
Fund to cover the costs of centrally provided goods and services such as supplies,
office space, utilities, etc., which previously were budgeted in Departmental Admin-
istration.
This program also supports staff at the Chicago, Oakland and Oak Ridge Oper-
ations Offices directly involved in program execution. Staff includes scientific and
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technical personnel and program management support in the areas of budget and
finance, general administration, grants and contracts, information resource manage-
ment, policy review and coordination, infrastructure management and construction
management.

MAGNETIC FUSION ENERGY RESEARCH

Senator DOMENICI. Please review the current status of the fusion
program.

Dr. KrREBS. Fusion. Within the fusion program, the budget re-

uest is basically constant. We are requesting $228 million, down
%1 million from fiscal year 1998. Within that budget, we propose
to significantly reduce our participation in ITER. We believe that
the agreement that has enabled the ITER engineering design activ-
ity, which will be completed this summer, is a very effective mecha-
nism for us to work with our partners around the world. We are
proposing it be continued. In particular, the partners wish to have
a transition period where they make a determination amongst
themselves as to whether or not they will offer specific sites in
their countries.

We would propose to have $12 million associated with continuing
the joint baseline design. The remaining $39 million, which was al-
located to the ITER program in fiscal year 1998, would be redi-
rected for increases in current facility operations, the DIII-D at
General Atomics in San Diego, the Alcator C-Mod at MIT, and it
also would enable us to include the National Spherical Torus Ex-
periment in Princeton.

We would also put more money into plasma and fusion tech-
nology that would be carried out in part in collaborations at JET
in Europe and the JT-60 in Japan.

I think that is the summary of what I would say relative to fu-
sion.

Senator DOMENICI. Your entire statement will be made a part of
the record.

Senator Gorton, did you want to make some remarks?

Senator GORTON. I do not. I have one question for Mr. Reicher,
so I will wait my turn and make whatever statement I have then.

Senator DOMENICI. Is that all you have for the day, is the one
question?

Senator GORTON. That is all I am going to have for the day, yes.

STATEMENT OF SENATOR DORGAN

Senator DOMENICI. Do you have more than one question?

Senator DORGAN. I have three questions, but let me ask consent
to have an opening statement be made part of the record, and I
will wait my turn.

Senator DOMENICI. Sure.

I tell you, if you only had one I would let you go now and then
you could leave.

Senator DORGAN. I have one-half a question with three parts.
[Laughter.]

[The statement follows:]

PREPARED STATEMENT OF SENATOR BYRON DORGAN

Mr. Chairman, Senator Reid, thank you for convening this hearing. The topics dis-
cussed today are of great concern to North Dakota—particularly to the Energy and
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Environmental Research Center at the University of North Dakota which has so
much to offer to this country in the way of excellence in energy and energy-related
research. The Department of Energy has a long relationship with the EERC, and
I would like to see that relationship strengthened through the President’s Global
Climate Change initiative.

I also want to take this opportunity to restate my support for fossil fuel energy
research and, particularly, for clean coal technology. Lignite is the only rank of coal
in North Dakota, and there is a 1,000-year supply in my state based on the existing
recoverable resource of 35 billion tons. Many developing countries use low-rank
coals. Coal will remain the workhorse in our nation’s energy future. So research in
clean coal technology is absolutely essential and should be a priority for ours and
other nations.

While I recognize the continued importance of coal, and its role in our future, I
am supportive of the need to develop renewable energy sources. I am glad to see
an increase in this budget for those purposes.

I commend the Department for reversing its past course to shift funding away
from coal research. I do want to work with the Administration to make sure that
adequate priority is given for clean coal research and clean coal technologies—espe-
cially in light of its commitment to emissions reductions.

Buildings account for about 35 percent of U.S. greenhouse gases when electric
usage is included. I support the budget request for a significant increase for building
technologies (up $118 million). I would ask today’s witnesses to consider carefully
the importance of focusing efforts on building technologies in cold weather climates.
This is where a disproportionate share of energy is used per capita.

I am in total agreement with the President on the need to push for new advances
in science and technology and I support the proposed increase of $246 million for
the Office of Energy Research.

FUEL EFFICIENCY STANDARDS FOR AUTOMOBILES

Senator DOMENICI. Senator Gorton.

Senator GORTON. Well, first I would like to welcome Dr. Krebs.
I would like to thank her for her mention of EMSL, the laboratory
that I think is doing very, very good work, as she does.

My question, however, is for Mr. Reicher. I have gone through all
of your testimony on energy efficiency and statements with respect
to energy independence for the United States. I fail to see anything
this year and I failed to see anything in the previous 4 years in
the Clinton Administration about fuel efficiency standards for auto-
mobiles.

For a dozen years now, every year the Congress ends up enjoin-
ing, prohibiting the administration from doing anything to further
our fuel efficiency. You have here programs that cost tens or hun-
dreds of millions of dollars. You have got one available to you, it
seems to me, that lessens our dependence on foreign oil, cuts down
on air pollution, cuts down on our use of fossil energy resources.
And yet, year after year, you stay absolutely silent on that.

Can you tell me why the administration does not make it a high
priority to go ahead with what back in the 1970’s was probably the
single most successful energy initiative in the history of the coun-
try?

Mr. REICHER. Senator, let me first say that we have a very active
program focused on the fuel efficiency of automobiles. It is funded
in the Interior account, which is the other two-thirds of the budget
for the Office of Energy Efficiency and Renewable Energy. It is a
very substantial program, primarily carried out with the big three
in Detroit, that is looking to develop a fuel-efficient vehicle by 2004
that will get 80 miles per gallon in a 5- to 6-passenger car, with
all the safety and features that people are looking for at an afford-
able price.
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So that is the sort of technological emphasis of the Department
of Energy and indeed the administration through the Partnership
for a New Generation of Vehicles.

Your question is regarding the CAFE standards, as I understand
it, and I think, in that regard, the administration early on consid-
ered the issue of CAFE. I think, in discussions within the adminis-
tration and in discussions with Congress, a decision has been made
not to pursue additional increases in the CAFE standards, but in-
stead to focus on the most cooperative and most effective way we
can to develop a technology that will ultimately give us the fuel-
efficient automobiles that we need.

Senator GORTON. Well, the research program of which you speak
is funded by a subcommittee of which I am chairman, as Senator
Domenici pointed out. And I have, within the constraints of our
budget, always been enthusiastically in support of that proposition.
It has never seemed to me, however, that you were involved in an
either-or situation. We were not 10, 20 years ago.

But I take it that you have expressed the policy that will con-
tinue to be the policy, that this administration regards CAFE
standards as a dead-end street and is going to do nothing with re-
spect to them?

Mr. REICHER. Let me just say that I think the administration
finds that there are probably more—there are greater opportunities
to advance the fuel efficiency of vehicles on the technology side
today than there would be in potentially reopening the CAFE issue.

Senator GORTON. Well, it is at least a straightforward answer,
Mr. Chairman, not necessarily the one I wanted. But I appreciate
being able to ask it, and that is all I have.

Senator DOMENICI. I let you go first, even before any of us, not
because I wanted to get rid of you

Senator GORTON. You have succeeded in doing so. [Laughter.]

Senator DOMENICI. But if that is the result, it is out of an act
of generosity, knowing how busy you are.

We are going to now hear from you, Mr. Reicher.

Incidentally, those name signs that you bring when you testify
are very nice.

Senator REID. You bring your own name plates?

Senator DOMENICI. They bring their own signs. It says on there
“United States Department of Energy.” Do we make them or do
they?

Mr. REICHER. Mr. Chairman, these were prepared by Federal
employees, not contractors. [Laughter.]

Senator DOMENICI. It is nice.

STATEMENT OF DAN REICHER

Mr. REICHER. Mr. Chairman and members of the subcommittee:
I appreciate the opportunity to appear before you to discuss the fis-
cal year 1999 budget for the Department’s Office of Energy Effi-
ciency and Renewable Energy. Our budget request calls for in-
creases to support cost-shared resource development and precom-
mercial deployment of clean, efficient, and cost-effective energy
technologies.
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SOLAR AND RENEWABLE ENERGY

Mr. Chairman, there is often a tendency to view energy efficiency
and renewable energy as somehow different from our traditional
energy investments, as some green alternative to the real business
of energy. Given that over 90 percent of the energy we consume
today comes from fossil and nuclear fuel, we must use these
sources as efficiently as possible. The investments we make in en-
ergy efficiency do not simply save energy, they represent one of the
best public investments we can make to ensure the productivity
and competitiveness of our economy and one of the cheapest, least
intrusive ways of accomplishing our environmental objectives.

Renewable technologies are also far more than just a green alter-
native. They are, in fact, essential elements of our energy mix
today, tomorrow, and in the coming decades. Today hydropower,
just one renewable, provides approximately 10 percent of the total
U.S. electrical generating capacity. In fiscal year 1999, we propose
to begin engineering design of a fish-friendly turbine that will bet-
ter protect fish while allowing existing hydropower facilities to
function at capacity. Without these and other technological im-
provements, the Nation risks losing a large portion of this existing
clean energy source.

In terms of tomorrow’s energy market, wind is well positioned to
become another major renewable energy source. In fiscal year 1999,
we propose to continue our work with the wind industry to design
and test the next generation of wind turbines, which will reduce
energy costs to as low as 2.5 cents per kilowatt-hour by 2002. By
building turbines that can operate in moderate wind speeds, we
can open up the Nation’s tremendous wind resources from Wash-
ington, Idaho, and Montana, to New Mexico, North Dakota, and
West Virginia, and establish these areas as the “Saudi Arabia of
wind.”

Senator REID. If you had mentioned Nevada it would have been
a big help to you. [Laughter.]

Mr. REICHER. I will in one moment. [Laughter.]

Senator REID. You just overlooked it, right?

Mr. REICHER. Absolutely. I will amend the record, but I am going
to get to it in 1 second.

We will also establish a U.S.-based, internationally recognized
organization to expedite certification of wind turbine systems and
allow U.S. manufacturers to compete more effectively in the rapidly
growing world market.

I would also like to mention our rapidly expanding efforts to
burn energy crops and agricultural wastes in combination with coal
in existing power plants. There is strong industry interest in this
cofiring technology because it could provide a cost-effective option
to meet more stringent environmental regulations.

Looking to the future, our R&D investments are stimulating the
development of entirely new technologies that will fundamentally
change the energy landscape. Superconductivity, which allows elec-
tricity to move through wires without resistance, has the potential
to reduce the Nation’s electrical system losses by 50 percent, equiv-
alent to the output of 60 conventional power plants. In our fiscal
year 1999 budget, we propose to transfer breakthrough tech-
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nologies to industry so that we can eventually manufacture miles,
rather than only meters, of super-efficient wires.

As part of our hydrogen R&D in fiscal year 1999, we propose to
develop a facility in Nevada that would use a path-breaking fuel
cell to produce hydrogen and supply power to the Department’s Ne-
vada Operations Office and a fleet of 20 to 30 vans and buses. I
guess that is two mentions of Nevada.

Our R&D programs not only build the foundation for our energy
future, but also open markets for U.S. manufacturers of advanced
energy technologies. The World Bank has estimated that over the
next four decades developing countries alone will require five mil-
lion megawatts of new electricity capacity, compared to the world’s
total current installed capacity of three million megawatts. In order
to meet this explosive energy demand and reap the resulting tech-
nology sales and jobs, we must invest in the research, development,
and, yes, in appropriate circumstances, the deployment of energy
technologies.

With Federal support, the U.S. photovoltaics industry has grown
more than 20 percent annually over the last 7 years and now holds
40 percent of the world market. We expect even greater market
penetration with the million solar roofs initiative.

As part of our focus on the most promising technologies, we are
increasing the level of competition in selecting contractors and we
are proposing a $10 million R&D solicitation to stimulate the best
proposals for crosscutting renewable technologies to address eco-
nomic competitiveness, air quality, and climate change.

We are also better coordinating our research with State energy
R&D programs. Just last week we signed an agreement with the
California Energy Commission to increase R&D cofunding and de-
crease duplication. We are also expanding our collaboration with
other DOE programs, including fossil energy, energy research, and
nuclear energy.

Mr. Chairman, just as we are committed to a wise R&D strategy,
we are also dedicated to managing taxpayer dollars responsibly. I
recognize that we must put our financial house in better order. I
have already mentioned our expanded emphasis on competition.
We are also looking carefully at our noncompetitive grants and con-
tracts. We are focusing closely on program evaluation and termi-
nating projects that have reached their goals or do not measure up.

In fiscal year 1999, for example, we will finish testing and con-
clude our work on the Solar II power tower. We are also developing
a clearer budget and a more open budgeting process.

Thank you again, Mr. Chairman and members of the subcommit-
tee, for the opportunity to discuss our fiscal year 1999 budget, and
I look forward to working with you and your staff over the coming
year.

[The statement follows:]

PREPARED STATEMENT OF DAN W. REICHER

Mr. Chairman and members of the Subcommittee, I am pleased to have the oppor-
tunity to appear before you today to discuss the Energy and Water Development
portion of the fiscal year 1999 budget request for the Department of Energy’s Office
of Energy Efficiency and Renewable Energy (EERE).

As the 21st century approaches, our nation faces tremendous energy, economic,
and environmental challenges. Over the next few years, we will encounter growing
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demand for energy in an increasingly volatile global energy market; we will witness
the complete restructuring of U.S. electricity markets; we will implement sweeping
new federal and state clean air requirements; we will respond to concerns about
global climate change; and we will confront increasingly stiff competition from other
nations in global commerce. In the face of these challenges, we must invest in key
new energy supply technologies and use energy efficiency technologies to make bet-
ter use of conventional energy sources.

Research and development (R&D) is a key driver of long-term economic develop-
ment. In fact, the ability to innovate, develop and deploy new technologies in a wide
range of fields has been a key reason for the stunning success of the U.S. economy
in the last fifty years and will likely continue to drive our economic development
over the next fifty years. Sustained commitment to R&D in both private industry
and the federal government has produced these results. However, corporate
downsizing, increased competition, financial pressures and other factors have dras-
tically cut the level of private investment in basic and applied R&D in many indus-
tries—especially in the energy sector. In the face of the energy and environmental
challenges of the next century and these declines in private sector R&D, the role
of the federal government is critical. Without a substantial federal energy tech-
nology R&D effort—conducted in collaboration with industry—many advanced tech-
nologies will likely not be developed and our nation will suffer the resulting eco-
nomic losses.

In its 1997 review of the national energy R&D portfolio, the President’s Commit-
tee of Advisors on Science and Technology (PCAST) recommended expansion of a
number of national energy R&D programs and targeted renewable energy programs
for large increases in funding, second only to energy efficiency R&D. Crediting DOE
with remarkable gains in technology performance and cost reductions, PCAST noted
that renewable energy technologies offer a number of benefits, including, cleaner
air, economic development, and reduced dependence on oil imports.

The fiscal year 1999 budget request for EERE programs calls for increases to sup-
port cost-shared research, development, and pre-commercial deployment of clean, ef-
ficient, and cost-effective energy technologies. These programs target federal re-
sources in key areas that provide critical national benefits, stimulate complemen-
tary private investments and leverage market forces. Our budget request responds
to five significant drivers: economic competitiveness; energy security; environmental
quality; electric utility restructuring; and global climate change.

Economic Competitiveness

Carried out in partnership with industry, national laboratories, and universities,
EERE’s research and development programs help to maintain America’s techno-
logical expertise and competitive advantage here at home and in the rapidly grow-
ing global market for clean energy technologies. EERE’s investments not only build
the foundation for a sustainable energy future but also open markets for U.S. manu-
facturers of these advanced technologies. EERE sponsors international programs to
promote U.S. renewable electric and related power sector technologies in inter-
national markets. EERE’s work on renewable energy reduces the U.S. trade deficit
by creating technologies for export, reducing costly energy imports, and thereby
stimulating economic development and job creation.

The World Bank has estimated that over the next four decades developing coun-
tries alone will require five million megawatts of new electrical capacity to meet the
needs of their citizens and their expanding economies (the world’s total installed ca-
pacity today is three million megawatts). Meeting this demand will require world-
wide investments of several trillion dollars and thus represents a tremendous oppor-
tunity for U.S. clean energy technology sales and job creation. EERE programs help
ensure that advanced American-made clean energy technologies are developed that
can meet this demand and ensure the technological competitiveness of U.S. compa-
nies. We cannot afford to cede the development of these innovative technologies to
other nations or to develop them and allow other countries to realize the resulting
economic benefits.

Energy Security

During the past 23 years, three major disruptions in the world oil market have
shaken the global economy. Further disruptions in the future are quite possible. In
1996, U.S. net oil imports accounted for 46 percent of domestic petroleum consump-
tion. By 2020, U.S. net oil imports are expected to grow to 63 percent of domestic
petroleum consumption—with an annual oil bill of $130 billion. By that time, Per-
sian Gulf nations will likely account for over two-thirds of the world’s oil exports.
And as the current Iraq situation illustrates, the Persian Gulf continues to be one
of the most volatile regions of the world.
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To ensure a secure energy future, we must not only reduce our dependence on
imported oil, but diversify our energy resources. We must develop a diverse portfolio
of energy options, including renewable energy sources, to meet our expanding en-
ergy needs. Such a portfolio will lessen the impact on the U.S. of volatility in global
energy markets while reducing the U.S. trade deficit by cutting energy imports.

Environmental Quality

Air pollution, particularly in urban centers, ranks high among the nation’s most
pressing environmental concerns. Renewable technologies offer a clean, environ-
mentally responsible option for generating power. By developing technologies that
use alternative energy sources and advanced technologies, EERE programs are con-
currently finding ways to reduce energy-related air pollutants as well as the cost
of environmental compliance. The emphasis is on pollution prevention rather than
traditional end-of-process pollution control technologies. Renewable energy tech-
nologies offer states and cities attractive options in the development of State Imple-
mentation Plans to meet Clean Air Act requirements.

Electric Utility Restructuring

EERE is working with utilities, industry, states, and consumers to ensure that
restructuring of the electric industry results in a competitive, cost-effective and con-
sumer-responsive electricity generation industry. Utility restructuring presents an
opportunity to reduce energy costs, advance the use of energy efficient and renew-
able energy technologies, and provide affordable services with reduced environ-
mental impacts.

Restructuring also presents a significant challenge. Where restructuring has oc-
curred, private industry investment in energy technology R&D has virtually dis-
appeared. For example, in the United Kingdom, restructuring of energy industries
has resulted in private industry energy R&D declining to essentially zero as compa-
nies can no longer assume such financial risks. The same phenomenon has occurred
in California. Several large utilities maintained substantial investments in tech-
nology R&D, but with the onset of restructuring these investments have dropped
to zero. Thus it is imperative that restructuring be done in a way that encourages
industry investment in R&D. Further, under a restructured environment, federal
government investments in energy technology are critical.

Climate Change

The President’s fiscal year 1999 budget request for EERE programs is a major ele-
ment of his proposal to invest $6.3 billion over five years to reduce greenhouse gas
emissions to below 1990 levels by 2008—2012 through enhanced energy research and
development and tax incentives. In 1997, a major study conducted by five DOE na-
tional laboratories documented the critical role that development and deployment of
energy efficiency and renewable energy technologies can play in reducing green-
house gases. Increased investments in R&D for these technologies and implementa-
tion of policies to accelerate their use can substantially cut the cost of reducing
greenhouse gas emissions while producing cleaner air and other benefits that exceed
the cost of the emissions reductions. It is important to realize that development and
deployment of these technologies offer economic benefits now while positioning our
nation to reduce greenhouse gas emissions in the future if and when that is re-
quired by international treaty. Quite simply, these technologies are of critical impor-
tance in meeting the broad array of energy and environmental challenges of the
next century.

SOLAR AND RENEWABLE ENERGY TECHNOLOGIES

Our fiscal year 1999 program request for Solar and Renewable Energy Tech-
nologies is $389.3 million—an increase of $92.6 million over fiscal year 1998. This
request has three central objectives. First, we will maintain U.S. technological supe-
riority by funding, in cooperation with industry and other partners, a balanced port-
folio of research and development in renewable energy and supporting electric tech-
nologies. Second, we will improve environmental quality through increased use of
non-polluting renewable energy technologies and advanced electric power systems.
Third, we will expedite the transfer of technology and manufacturing process im-
provements to U.S. renewable energy and supporting technology industries which
will enable them to increase the deployment of their energy systems in the United
States and to better compete for expanding export markets for such systems in
other countries.

The bulk of the EERE Energy and Water Development Appropriation supports
the work of the Office of Utility Technologies. This office works with electric service
providers and related industries to advance clean, reliable and affordable power. We
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develop renewable energy technologies that use solar, wind, hydropower, geothermal
and biomass energy resources and conduct R&D that will enable a hydrogen energy
infrastructure in the future. Our program also develops advanced technologies—in-
cluding high temperature superconducting materials and energy storage—that will
improve the energy efficiency and cost-effectiveness of the nation’s electric systems.
Finally, the program facilitates the export of renewable energy power generation
internationally.

The Energy and Water Development Appropriation also funds two other EERE
programs: The Office of Transportation Technologies supports R&D on production
of biomass-based transportation fuels, and the Office of Industrial Technologies sup-
ports the development of advanced turbine technology for cogeneration applications
using biomass fuels.

Table I on the following page provides a summary of our fiscal year 1999 budget
request, together with the appropriations for fiscal year 1998 and fiscal year 1997.
In the following sections, I describe the details of the request. For each major line
of the budget, I identify changes relative to fiscal year 1998 appropriations and de-
scribe program specifics and reasons for the requested funding change.

SOLAR AND RENEWABLE ENERGY PROGRAM FUNDING

[In millions of dollars]

Fiscal year
1999 1998-1999
1897 1998 request change

Solar Building Technology Research 2.3 2.1 5.0 +2.3
Photovoltaic Energy Systems ........... 59.2 65.5 78.8 +13.3
Solar Thermal Energy Systems 21.9 16.5 22.5 +6.0
Biopower Energy Systems ........ 27.2 28.2 429 +14.7
Wind Energy Systems .......ccoovnneen. 28.6 32.5 43.5 +11.0
Renewable Energy Production Incentive 2.0 3.0 4.0 +1.0
S0lar Program SUPPOM .....vecveceeeeceecececee e sesersnsisis evevnnnnns srevnnennanns 14.0 +14.0
International Solar Energy Program ! 0.6 1.4 8.8 +74
Geothermal Energy Systems ................ 29.6 29.0 33.0 +4.0
Hydrogen Research and Development . 14.8 16.0 24.0 +8.0
Hydropower Development ................. 1.0 0.7 4.0 +3.3
Renewable Indian Energy Resources .. 4.0 39 -39
Electric Energy Systems and Storage ..... 31.4 438 385 —43
Federal Buildings Remote Power Initiative .......cccoovvveiceiee e 49 . —49

Total Utility Technologies 222.6 247.0 319.0 +72.0
Transportation Technologies: Biofuels Energy Systems .......... 27.2 30.7 46.9 +16.2
Solar Technology TranSTer ..........ocoecveieceeieeeeeeeeceriseee vrvenieies eevvensenaa 1.4 +1.4
National Renewable Energy Laboratory 33 3.2 5.0 +18
Program Direction 13.1 15.7 17.0 +13

Subtotal, Solar and Renewable Energy ........cccocoee.e. 266.2 296.7 389.3 +92.6
Use of Prior Year Balances .......ccccocoevververeevevereerieieeeciennns —22.4 —24.4 —17.0 +74

Total, Solar and Renewable Energy ........ccccccocvvuueee. 243.8 272.2 372.3 +100.0

LExcludes funding for international energy efficiency programs under Energy Conservation.
SOLAR BUILDING TECHNOLOGY RESEARCH

The request for Solar Building Technology Research is $5.0 million, an increase
of $2.3 million from current levels to help provide economically competitive sources
of solar hot water heating in residential, commercial, and industrial buildings. The
funding increase will enable the Department to implement a new strategic partner-
ship with builders, developers and utilities based on customer identification of
emerging solar water heating requirements. The program is divided into three
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areas: Technology Development ($3.5 million), Field Validation ($1.0 million), and
Quality Assurance and Customer Information ($0.5 million).

Within Technology Development (up $2.1 million), customer concerns regarding
solar water heating systems will be addressed by improved manufacturing process
and component R&D. These will lower costs by an estimated 20 percent and provide
products that are more visually attractive. New concepts will be solicited that have
the potential for reducing costs by 50 percent or that can adapt existing technologies
to new markets.

In Field Validation (down $0.1 million), the program will enter into partnerships
with builders and utilities in several regions to deploy solar systems. The objective
is to demonstrate the capability of solar hot water systems to meet homeowner
needs in the new construction market. Evaluation of the operation of these systems,
and widespread dissemination of the results, will provide valuable feedback to the
research and development of these systems.

Quality Assurance and Customer Information (up $0.3 million) funding will be
used to address reliability, a major customer concern. This will be addressed
through the establishment of a national rating and certification process in collabora-
tion with industry. Information materials will also be developed to improve cus-
tomer confidence in solar water heating systems. Overall program goals include re-
ducing the levelized energy costs of heating water from 8¢/kWh electricity equiva-
lent to 6¢/kWh, and extending system life 15 to 20 years.

The Solar Building Program is also a key element of the Million Solar Roofs Ini-
tiative discussed below, which has a goal to install one million solar energy systems
on U.S. roofs by 2010. It is anticipated that up to half of these systems will be solar
hot water systems. The program’s efforts, carried out in conjunction with U.S. in-
dustry and other initiative partners, will help ensure that the initiative’s goal is
met.

PHOTOVOLTAIC ENERGY SYSTEMS

The request for Photovoltaic Energy Systems is $78.8 million, an increase of $13.3
million from fiscal year 1998. Industry provides significant resources for cost-shared
technology R&D. Based on a multi-year technology plan that has been developed in
close partnership with industry, this balanced program focuses on three key activi-
ties that industry and other stakeholders have cited as the most critical to main-
taining and advancing our lead in PV technology and products: Fundamental Re-
search ($11.0 million), Advanced Materials and Devices ($27.0 million), and Collec-
tor Research and Systems Development ($40.8 million).

Today, the U.S. stands as the world leader in photovoltaic technology, with our
industry garnering 42 percent of total sales in 1997. This has not always been the
case, however. Leadership in photovoltaic technology was lost to Japan in the mid
1980’s because of strong government support for PV development. As a result of ex-
panded support for advanced technology research and other DOE-industry partner-
ship programs, the U.S. was able to recapture the lead in global market share for
photovoltaic modules in 1993.

Despite its current leadership position, however, the U.S. photovoltaic industry
faces intense competition for the rapidly growing world-wide photovoltaics market
from Japan and Europe, which are aggressively researching and marketing their PV
technology. Although worldwide PV sales grew by 43 percent in 1997, current sales
are still only 127 MW per year, a tiny fraction of PV’s full potential. To maintain
U.S. leadership, and to penetrate new, larger markets in utilities and building appli-
cations, the cost of PV systems must be more competitive with other sources of elec-
tricity. Critical improvements in conversion efficiency, manufacturing, reliability
and system life are essential. The increased funding request will enable the PV pro-
gram, in cooperation with U.S. industry partners, to continue the research needed
to resolve these technical problems.

Funding for Fundamental Research (no change) will continue world-class research
at national laboratories and universities on advanced concepts for improved tech-
nology in the post-2000 time frame. Activities will include continued research on
several photovoltaic semiconductor materials to resolve issues that limit current
technology. This work will advance the understanding of new and improved mate-
rials, cell structures, deposition processes, semiconductor theory and material char-
acterization methods.

Advanced Materials and Devices (up $3.0 million) will continue collaborative re-
search with industry to improve device efficiency and stability, particularly for
large-area, thin-film deposition systems. The budget increase will enhance efforts
(four to five new contracts) within the thin-film partnership program to achieve cost-
effective thin-film technologies. Photovoltaic devices employing thin-film technology
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significantly reduce the amount of semiconductor material required for power gen-
eration. Also, because such devices are amenable to mass production, they offer sig-
nificant potential for cost reduction—which would make possible widespread use of
such technologies as PV shingles. Module reliability research will continue to sup-
port testing of modules to improve operational lifetime in the field.

Collector Research and Systems Development increases (up $10.3 million) will im-
prove manufacturing processes for thin-film technologies emerging from successful
laboratory R&D activities and assist U.S. industry to develop advanced manufactur-
ing technology for higher-performance and lower-cost commercial thin-film modules
(fifteen to eighteen new three year contracts). Key to maintaining U.S. competitive-
ness over the next five to ten years, manufacturing process research and develop-
ment under the Photovoltaic Manufacturing Technology (PVMaT) partnership will
continue cost-shared research with industry to reduce module manufacturing costs,
improve module performance, and stimulate investment in new manufacturing pro-
duction lines. As a result of cost-shared R&D with industry, average manufacturing
costs for DOE partners have declined by 50 percent and are expected to decline by
another 75 percent by 2000. In addition, funding will be provided to continue col-
laboration with industry to increase module and balance-of-systems manufacturing
efficiency. The objective of this research is to reduce costs by about 35 percent for
installed systems in the year 2000 and increase system performance and reliability
through improved manufacturing process technology, efficiency, and quality control.
In cooperation with the Utility Photovoltaic Group (UPVG), efforts will continue to
complete cost-shared utility projects designed to provide utilities with hands-on ex-
perience with PV systems, and validate technical and economic performance in spe-
cific high-value applications. A portion of the increase will also be used to fully fund
5 to 10 Phase III building integrated contracts under the PV:BONUS program,
which supports cost-shared efforts with utilities and others to develop PV products
that can be integrated into commercial and residential buildings.

In addition, a part of the increase in Collector Research and Systems Develop-
ment (up $1.4 million) will be targeted at specific activities that support the Presi-
dent’s Million Solar Roofs Initiative. An important goal of this initiative is to help
develop a significant domestic market for U.S.-manufactured solar energy systems,
to provide a firm base for U.S. industry expansion and market competitiveness.
Without such a base, as is being actively pursued in other countries such as Ger-
many and Japan, it is likely that PV systems will be another example of technology
developed here but exploited abroad.

In fiscal year 1999, the Million Solar Roofs Initiative will work with at least 25
partners—utilities, builders, solar equipment manufacturers, federal and state agen-
cies, cities, and financial institutions across the nation—to develop action plans to
install one million PV and solar water heating systems on the roofs of buildings and
homes across the United States by the year 2010. Many of these entities are eager
to invest in these technologies for a variety of reasons, including energy supply di-
versification, restructuring of the electricity industry, development of local clean en-
ergy industries and environmental quality. To ensure that the program is respon-
sive to business, customers and to local needs, the DOE regional support offices will
help leverage private financing, provide technical assistance and coordinate federal
support. As the largest single user of energy in the U.S., the federal government
is committed to installing 15,000 to 20,000 rooftop systems on its own facilities by
2010. Additionally. the initiative will also work to ensure that photovoltaic and solar
hot water systems meet the requirements of builders and state and local codes and
standards.

SOLAR THERMAL ENERGY SYSTEMS

The fiscal year 1999 budget request for Solar Thermal Energy Systems is $22.5
million, an increase of $6.0 million. The funding is divided between Thermal Sys-
tems Research ($5.5 million) and Power Applications Research ($17.0 million). The
program is working to develop economically competitive solar thermal technologies
which convert sunlight into heat and then into electricity. Solar thermal tech-
nologies will improve our nation’s diversity of energy supply, reduce the environ-
mental impacts of energy production, and create business opportunities for U.S. in-
dustry both here and abroad. In concert with U.S. industry, the program is working
to provide solar thermal power options that industry can use to serve dispatchable,
distributed and remote power needs.

The requested funding for Thermal Systems Research ($0.6 million decrease from
fiscal year 1998) will be used to support materials research, including the final year
of the five-year outdoor testing program for optical materials, solar concentrator re-
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search, dish/engine receiver development, and identification and evaluation of ad-
vanced thermal power concepts.

The Power Applications Research funding (up $6.6 million) will support full-power
testing and operations at the Solar Two power tower, proving the capability of mol-
ten-salt thermal storage and establishing the technical and operational feasibility of
power tower systems. It will reduce the cost of drive mechanisms for dishes and
heliostats under the Solar Manufacturing Technologies (SolMaT) Initiative. In addi-
tion, the request will continue to work with U.S. industry to reduce system O&M
costs, and support several cost-shared field validation efforts to improve the reliabil-
ity of dish/engine systems. The dish/engine industry-led efforts include the Utility-
Scale Joint Venture Project, which will demonstrate dish/Stirling systems in various
operating environments and configurations; the Dish/Engine Critical Components
Initiative, which is investigating alternative dish/engine designs; and the Dish En-
gine Field Verification Initiative, which will establish long-term system reliability,
quantify O&M issues and costs, and develop the manufacturing capability and pro-
duction capacity necessary to build future systems that will compete economically
in the distributed power market.

Full-power testing of Solar Two, the world’s leading-edge demonstration of mol-
ten-salt thermal storage and power tower technology, is the critical step needed to
ensure commercial interest in these technologies. With the ability to dispatch power
for many hours after the sun goes down and thus provide power throughout periods
of high demand, power tower technology could play an important role in future
clean electricity supply at competitive costs. Strong and continued private sector in-
terest and cost-sharing support this conclusion. Full power testing of this research
facility will conclude in fiscal year 1999, at which time the facility will be sold or
retired.

WIND ENERGY SYSTEMS

The fiscal year 1999 funding request for the Wind Energy Systems program is
$43.5 million, an increase of $11.0 million over the fiscal year 1998 appropriation.
The Wind Energy Systems program supports R&D activities that help U.S. industry
develop wind technology as an economically viable energy supply option and gain
a technological edge over international competition. While costs of wind-generated
electricity have declined significantly, wind energy is still not widely accepted as a
commercial power generation technology in the U.S., and initial domestic sales have
occurred only in certain markets. The U.S. wind industry also faces intense competi-
tion from foreign companies that offer their manufacturers tied aid and other mar-
ket support not generally available to U.S. firms. The key to positioning wind as
an important U.S. clean energy option is the development of innovative, cost-com-
petitive technology that is being carried out under the Wind Energy program. These
efforts are targeted for the post-2000 marketplace, and should help U.S. industry
leapfrog its foreign competition.

In fiscal year 1999, the wind program will focus on Applied Research ($10.7 mil-
liorlll), T)urbine Research ($24.8 million), and Cooperative Research and Testing ($8.0
million).

Applied Research (down $0.8 million) addresses fundamental engineering and
technology issues with a broad range of applications and is carried out at national
laboratories and numerous universities. The decrease in requested funding reflects
completion of the 1.5 MW dynamometer facility for testing turbine drive train per-
formance in a laboratory environment.

Turbine Research (up $11.8 million) is a coordinated effort with industry and util-
ities to perform cost-shared R&D for the next generation of U.S. manufactured wind
turbines. The requested increase for Turbine Research will support both new and
continuing partnerships that help U.S. industry design and test state-of-the-art
wind turbines. Two next generation turbines are being designed, in a joint effort
with industry, that will reduce energy costs from wind systems to as low as 2.5¢/
kWh at 15 mph wind sites by 2002. In fiscal year 1999, fabrication of the first proto-
type of this next generation wind turbine (up to 1 MW size) will be completed and
field testing will begin. We will also seek 2—3 partners for utility-scale projects (up
to 25 MW in size) tailored to meet the requirements of electric service providers
competing in restructured electric power markets. In addition, the program will
complete fabrication and begin field testing of small wind turbine prototypes (8—40
kW) ideal for distributed or remote applications.

Cooperative Research and Testing (no change) focuses on near-term R&D and
testing at the world-class National Wind Technology Center in Colorado, which fea-
tures a new user facility that allows U.S. industries to expand testing of new wind
energy technologies. Level funding for Cooperative Research and Testing will sup-
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port industry testing at the National Wind Technology Center and establishment of
a U.S.-based commercial firm as an internationally-recognized certification agent for
wind turbine systems. At present, certification is problematic for U.S. companies be-
cause they must submit their data to foreign-based certification agents. DOE and
the U.S. wind industry agree that a U.S.-based certification organization is essential
to the long-term success of the industry, and an aggressive effort is underway to
put such an organization in place. Key international standards are being developed
with U.S. participation. We are taking steps to achieve International Standards Or-
ganization accreditation of tests performed at the National Wind Technology Center,
and the National Renewable Energy Laboratory and Underwriters Laboratory are
working together to develop U.S. wind turbine certification capability. Our time line
indicates that initial certification of wind turbines by a U.S.-based certification orga-
nization could take place in early fiscal year 1999.

BIOPOWER/BIOFUELS

We are requesting $89.8 million for Biopower/Biofuels programs in fiscal year
1999, an increase of $30.9 million. The Department’s program is an integrated effort
spread among three sectors within the Office of Energy and Renewable Energy in
partnership with the private sector. The program supports biomass energy projects
aimed at three principal markets: electric power; transportation fuels; and biomass
cogeneration in industry.

The budget request for the Biopower Energy Systems program within the Office
of Utility Technologies is $42.9 million in fiscal year 1999—an increase of $14.7 mil-
lion over fiscal year 1998. The program focuses on research, development and proof-
of-concept activities for thermochemical conversion technologies to produce cost-com-
petitive baseload electricity from biomass. The request includes $2.7 million for
Thermochemical Conversion, $37.3 million for Systems Development and $2.9 mil-
lion for industrial biomass cogeneration.

The increase in Thermochemical Conversion (up $1.2 million) will support basic
thermochemical research that will facilitate the continued development of cost-com-
petitive biogasification technologies.

Within the Systems Development activity (up $15.9 million), $20 million is re-
quested for the DOE/USDA Biomass Power for Rural Development Initiative (an in-
crease of $2.2 million), $9.3 million is requested for a new co-firing with coal initia-
tive, and $8.0 million is requested for a significantly expanded modular biopower
systems initiative.

The Rural Development Initiative in fiscal year 1999 would support three projects:
full power testing of the 35 MW switchgrass co-firing project in Chariton Valley,
Towa, that is scheduled for completion in 2001 ($2.5 million); full power testing for
the 30-40 MW willow co-firing project in New York State that is also scheduled for
completion in 2001 ($2.5 million), and support for construction of the 75 MW Min-
nesota Valley Alfalfa Producers integrated gasification combined cycle power plant,
which is scheduled to begin delivering power to Northern States Power by the end
of 2001 ($15.0 million).

The Co-Firing with Coal Initiative will complete five commercial-scale demonstra-
tions using at least five percent biomass at conventional power plants, provide tech-
nical information to interested parties and develop tools to identify low-cost feed-
stocks. Modular systems development focuses on designing smaller gasification units
(5 kW to 5 MW) that are easy to manufacture, install and operate. These flexible
systems, which will be usable with a broad range of biomass feedstocks, will have
great potential for both distributed and remote applications, will have minimal envi-
gonmental impact, and represent a potentially important export market for U.S. in-

ustry.

The increases in the Systems Development budget will be partially offset by re-
duced funding (down $2.2 million) for two gasifier projects. No fiscal year 1999 ac-
tivity is anticipated for the Hawaii bagasse direct gasifier project due to permitting
and cost-sharing difficulties. The Vermont wood gasification project will utilize prior
year funds and cost-sharing to complete installation of a gas turbine to test the gasi-
fier/gas turbine configuration.

The Industrial Biomass for Cogeneration program within the Office of Industrial
Technologies (up $0.3 million), seeks to enable the Advanced Turbine System tech-
nology to combust biomass derived fuels. Cogeneration system efficiencies can reach
as high as 90 percent, significantly higher than when steam and electricity are pro-
duced separately. Use of biomass fuels for cogeneration can significantly lower oper-
ating costs and cut emissions—especially for industries that produce biomass waste.
The budget request will support continued analysis of the gasification and combus-
tion products of low/medium Btu fuels in highly efficient gas turbines.
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The Transportation Biofuels Energy Systems program within the Office of Trans-
portation Technologies has a budget request of $46.9 million in fiscal year 1999—
an increase of $16.2 million over fiscal year 1998. This program supports research,
development and demonstration activities related to feedstock production systems to
develop bioenergy crops and biochemical conversion systems for the production of
ethanol for use as transportation fuel. The request will support research, develop-
ment and demonstration of technologies for the production of liquid transportation
biofuels, to provide 0.7 quads of energy by the year 2010 and 1.0 quads by the year
2020. Biofuels produce almost no net carbon on a life cycle basis. Their use in re-
placing traditional fossil fuels will reduce oil dependence and greenhouse gas emis-
sions. The $46.9 million request includes $36.4 million for Ethanol Production R&D,
$1.0 million for Biodeisel Production R&D, $6.0 million for feedstock production and
$3.5 million for the Regional Biomass Energy Program.

The major focus of the Biofuels Program is Ethanol Production (up $11.0 million).
Today, ethanol can be blended with gasoline in 10 percent ethanol/90 percent gaso-
line mixtures. It is also used in some flexible-fueled vehicles (up to 85 percent etha-
nol blend). It is estimated that 500,000 of these vehicles will be produced over the
next several years. Ethanol is also being considered for use in fuel cells.

We are also working to demonstrate commercial production of ethanol from “cel-
lulosic” biomass in different regional settings with different feedstocks. We are cur-
rently working with three partners who believe that technology risks have been
minimized to the point where they are seeking private sector financing to build
“first-of-a-kind” commercial demonstration plants using agricultural wastes. Our re-
quest of $36.4 million for ethanol production also enables us to pursue opportunities,
such as utilizing forest underbrush to produce ethanol to also reduce the risk of cat-
astrophic forest fires in the West. In addition, we are working with the existing
starch-based corn-to-ethanol industry to demonstrate cellulose-to-ethanol technology
using the corn fiber (kernel) and corn stover (stalks). This will provide a potential
market for enzyme companies to develop systems that are critical to the large-scale
deployment of cellulosic ethanol.

Core ethanol technology research will continue at National Laboratories to ad-
dress key cost factors and integrated process efficiencies to reach our ethanol pro-
duction cost goal of $0.67 per gallon by the year 2010 and achieve at least 3—4 per-
cent displacement of gasoline in the transportation sector.

The biodiesel program (up $0.3 million) will continue research and development
of technologies to lower the cost of biodiesel production in order to bring about a
cost-competitive bio-based alternative to diesel fuel.

The request for feedstock production R&D (up $3.5 million) and the Regional Bio-
mass Energy Program (up $1.5 million) reflects a consolidation of these programs
into the Office of Transportation Technologies. The actual net increase for these pro-
grams is $2.3 million over fiscal year 1998. These programs will expand the re-
search and development of low cost biomass feedstocks in the form of dedicated en-
ergy crops and continue the regional biomass energy partnerships with state and
local governments to develop the capability to produce and use biomass resources.

RENEWABLE ENERGY PRODUCTION INCENTIVE PROGRAM

The request for the Renewable Energy Production Incentive Program is $4.0 mil-
lion, a $1.0 million increase over fiscal year 1998 funding levels. Annual appropria-
tions provide financial production incentives to stimulate the construction and oper-
ation of new, qualified renewable energy facilities owned by state entities, municipal
utilities, and electric cooperatives that produce and sell electricity. Although higher
than the request for fiscal year 1998, the request for fiscal year 1999 is still consid-
erably below the amount that would be needed for full funding of all electricity gen-
erated by qualified facilities. We estimate that fiscal year 1999 payments to quali-
fied Tier I facilities—which use solar, wind, geothermal or dedicated (closed-loop)
biomass resources—will require $0.2—0.3 million to pay for electricity generated and
sold. For qualified Tier II facilities, which include non-dedicated (open-loop) biomass
resources (a much greater number of facilities), $11-13 million would be required
to make full payments. In addition, Tier II facilities have approximately $6.7 million
in previous electricity production from prior year generation that will be eligible for
incentive payments in fiscal year 1999. Thus, full payment in fiscal year 1999 to
all eligible facilities would require as much as $20 million. Since full payments are
not possible with limited appropriations, partial payments are provided on a pro-
rata basis.
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NATIONAL RENEWABLE ENERGY LABORATORY

The fiscal year 1999 request of $5.0 million for the National Renewable Energy
Laboratory (NREL), a net increase of $1.8 million, is to provide for facility oper-
ations, including general purpose equipment purchases, and for maintaining and up-
grading NREL facilities to assure appropriate technological, computational and sci-
entific support for Solar and Renewable Energy R&D activities. The majority of the
request will fund upgrading of the data system infrastructure—including cables,
telecommunications equipment, servers, other hardware and software—that sup-
ports data transmission among all NREL research facilities and sites. The expan-
sion of the Field Test Laboratory Building will be completed in fiscal year 1998 and
will therefore require no funding in fiscal year 1999.

GEOTHERMAL ENERGY

The Geothermal Energy request for fiscal year 1999 is $33.0 million, an increase
of $4.0 million over fiscal year 1998 levels. The Office of Geothermal Technologies
works with U.S. industries and electric utilities to create cost-competitive, environ-
mentally attractive geothermal options. These joint efforts sponsor research and de-
velopment that leads to advanced technologies to improve reliability, reduce envi-
ronmental impacts, and lower costs of geothermal energy systems. The budget re-
quest is divided between Geothermal Electric R&D and Deployment ($29.5 million)
and Geothermal Heat Pump Deployment ($3.5 million).

Within the Geothermal Electric R&D and Deployment (up $6.8 million), cost-
shared funding will initiate development of a technology that can map the charac-
teristics of fractures in subsurface geothermal rock formations and complete devel-
opment of computer techniques to derive critical geothermal reservoir parameters
from relatively inexpensive seismic data. The program will continue to work with
industry to field test synthetic diamond bits that can drill effectively in hot, hard
rock formations. We will also continue development of fiber optic technology capable
of transmitting information at high rates from the bottom of geothermal wells.

In fiscal year 1999, we plan to evaluate the performance of a rotary separator-
turbine in a cost-shared demonstration of the economic benefits of improved electric
generation technology in geothermal applications. The program will also cost-share
with industry new field studies to test techniques for recovering geothermal heat at
the margins of geothermal fields in the absence of natural fluids. In addition, we
will co-fund construction of a bioprocessing unit that can recover commercially-valu-
able byproducts from geothermal power plant operation, including silica, sulfur, and
mineral-rich solid waste.

In fiscal year 1999, the final year of funding for the Geothermal Heat Pump De-
ployment (down $2.9 million), we will continue to work with the industry consor-
tium to accelerate widespread consumer acceptance of geothermal heat pump tech-
nology. This will include continued co-funding of efforts to increase public awareness
of geothermal heat pump technologies and benefits and develop advanced design ca-
pability to increase market share. Co-funding will also support research on drilling
and grouting techniques to improve the efficiency of ground loop heat exchangers
and to increase geothermal heat pump reliability.

HYDROGEN

The fiscal year 1999 request for Hydrogen research and development is $24.0 mil-
lion, an increase of $8.0 million compared to fiscal year 1998. The mission of the
Hydrogen Research Program is to support the development of cost-competitive hy-
drogen systems that will reduce the environmental impacts of energy use and sup-
port the increased market penetration of renewable energy systems and hydrogen-
powered vehicles. To carry out its mission, the program employs four strategies.
First, we work with industrial suppliers of hydrogen to improve the efficiency, lower
the emissions, and lower the cost of technologies that produce hydrogen from natu-
ral gas or use renewable energy. Second, we work with fuel cell manufacturers to
develop storage and reversible fuel cell systems that will facilitate the introduction
and penetration of distributed, renewable-based power generation systems. Third,
we coordinate with the Department of Defense and DOFE’s Office of Transportation
Technologies to demonstrate safe and cost-effective fueling systems for hydrogen ve-
hicles in non-attainment urban areas. Finally, we work with national laboratories
and universities to lower the cost of technologies that produce hydrogen directly
from sunlight and water without electrolysis.

The three program components are Core Research and Development ($10.1 mil-
lion), Technology Validation Program ($11.4 million) and Analysis and Outreach
($2.5 million).
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Core Research and Development (up $3.1 million) supports R&D on hydrogen pro-
duction, storage and utilization. Production research and development is focused on
steam and plasma reforming and partial oxidation of natural gas, production of hy-
drogen from biomass, and photobiological and photoelectro-chemical processes for
hydrogen production. In fiscal year 1999, a scaled-up experimental unit demonstrat-
ing the integration of a sorbent-enhanced reformer will be operated to verify a 4 per-
cent anticipated increase in process efficiency while eliminating CO, emissions. A
biomass pyrolytic process development unit for hydrogen production will also be as-
sembled and tested to demonstrate catalysis lifetimes.

Storage research and development is focused on developing materials and systems
that exceed 5.5 percent hydrogen by weight for utility and transportation applica-
tions. Metal hydrides carbon-based storage, glass microspheres, and polyhydride
materials are being explored as possible future storage systems. A proof-of-concept,
light weight magnesium-aluminum-copper alloy metal hydride system approaching
five percent hydrogen storage will be assembled and demonstrated at an operating
temperature below 150° C.

Utilization technology development is focused on developing and demonstrating
end-use power systems that are safe, and have near-zero or zero emissions with an
overall generation efficiency greater than 45 percent. A low-cost fiber optic hydrogen
gas leak detector, developed jointly with industry, will be fully transferred to indus-
try for commercial application. Additionally, an advanced proton exchange mem-
brane fuel cell manufacturing process will be assembled and scaled up using metal
plates rather than more expensive graphite plates.

Technology Validation (up $5.1 million) supports cost-shared ventures with indus-
try on hydrogen vehicle fueling stations, vehicle-mounted storage systems reversible
fuel cells (i.e., fuel cells that can operate as power sources or electrolyzers), biomass
gasifiers for hydrogen production, and small hydrogen fuel cell systems. These ef-
forts include: (1) development of hydrogen reversible fuel cells and electrolysis sys-
tems for use with wind, hydra, biomass, solar and other renewable electric power
systems for the production of hydrogen and peak or intermediate power, and for re-
mote applications; (2) a solicitation for the demonstration of a 50 kW fuel cell elec-
tric generation station that co-produces hydrogen for a fueling station for hydrogen
vehicles as part of a “Clean Corridor” activity being supported by the Office of
Transportation Technology; and (3) Phase II design and construction of cost-shared
ventures with industry for small-scale (3—10 kW) fuel cells for remote applications.

Analysis and Outreach (down $0.2 million) conducts portfolio and technology anal-
yses and works with industry and university partners to determine what steps are
required to transition to a hydrogen energy economy. In fiscal year 1999, this activ-
ity will support the development of technology roadmaps for hydrogen technology
and corridor development.

ELECTRIC ENERGY SYSTEMS AND STORAGE

$38.5 million is requested for the Electric Energy Systems and Storage program
in fiscal year 1999, a decrease of $4.3 million from fiscal year 1998. The program
is working with partners to develop advanced power systems that will make the de-
livery of electric power more efficient and cost effective, reduce power sector emis-
sions, facilitate market penetration of renewables, and enhance U.S. industrial com-
petitiveness. The program includes efforts on High Temperature Superconductivity
($32.0 million), Energy Storage ($6.0 million), Electric and Magnetic Fields (no
funds requested) and Climate Challenge ($0.5 million).

The High Temperature Superconductivity program (no change) will enable the De-
partment to continue to lead the national effort to capture the energy savings poten-
tial of superconductivity—the ability of certain materials to carry electricity without
resistance losses. Pre-commercial prototypes of electric transmission cables, trans-
formers, motors and current limiters will be built and tested during the next three
years, and commercial versions will become available over the next 15 years—a pe-
riod when much of the existing power delivery infrastructure will need replacement
and new stresses will be placed on the national electrical system due to deregulation
and increased competition.

Within the program, funding of $14.0 million will continue support for the innova-
tive and highly successful Superconductivity Partnership Initiative; $8.0 million will
be directed to the Second Generation Wire Initiative to transfer breakthroughs in
wire technology discovered at Los Alamos and Oak Ridge National Laboratories to
industry to develop manufacturing processes for continuous wire lengths and manu-
facture the world’s first high field magnet which operates at liquid nitrogen tem-
perature; and $10.0 million will be used to continue the world class basic research
on high temperature superconductivity that is being carried out at our National
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Labs. This strategic research is critical to ensure long-term U.S. leadership in an
increasingly competitive and growing world market. The Fifth International Super-
conductivity Industry Summit has estimated that the market for all superconduc-
tivity sales in 2020 could be as much as $244 billion. The Japanese government is
currently spending at least $99 million in research and development on super-
conductivity according to a National Science Foundation study entitled “Power Ap-
plications of Superconductivity, in Japan and Germany.”

The $6.0 million request for the Energy Storage Systems program (up $2.0 mil-
lion) will fund the Storage 2000 Initiative which will develop systems to enhance
power quality and service reliability, increase the value of renewable resources, and
enhance technology choices in a competitive utility environment.

Electric and Magnetic Fields (EMF) R&D (down $6.9 million) will complete experi-
ments to identify the biophysical basis for replicable EMF biological effects and rel-
evant EMF exposure parameters in fiscal year 1998. In addition, research begun in
fiscal year 1996 to replicate key findings, using advanced EMF exposure at four gov-
ernment laboratories, and risk evaluation of potential human health effects from ex-
posure to EMF, will be completed. The EMF program will complete its work in fiscal
year 1998 and transfer the data and analyses prepared to the National Institute of
Environmental Health Sciences for that agency to complete its comprehensive risk
assessment. Thus, no funds are requested by the Department for this program in
fiscal year 1999.

We are also requesting $0.5 million to support the electric utility industry effort
on Climate Challenge. This successful effort encourages electric utilities to volun-
tarily reduce, avoid, or sequester greenhouse gas emissions using currently avail-
able, cost-effective means. More than 600 utilities are currently participating in this
voluntary program representing 70 percent of U.S. electricity production. The fiscal
year 1999 request would support ongoing activities and engage utilities in a dia-
logue to design a post-2000 voluntary program.

SOLAR PROGRAM SUPPORT

The fiscal year 1999 budget request for Solar Program Support is $14.0 million,
the first request under this budget line since fiscal year 1995. It will fund efforts
on Utility Restructuring and a Competitive Solicitation to encourage innovative ap-
plications and deployment of renewable electric technologies.

Included in the request is $4.0 million for a Utility Restructuring program, with
$2.0 million to be spent on research and technical analysis and $2.0 million to be
spent on outreach activities. The purpose of these activities is to develop a com-
prehensive understanding of emerging utility restructuring policies across the na-
tion at both the state and federal levels, and to provide technical assistance to state
and federal decision makers. We will conduct research and analysis, and develop
and disseminate technical results and information. Outreach activities will commu-
nicate research results to state and regional electricity policy officials and other in-
terested parties. Technical analyses and research activities will assist federal, re-
gional, and state decision makers in evaluating electricity policy and market alter-
natives. Further, this effort will provide tools and information for policy makers to
develop legislative and regulatory policies that lead to competitive, reliable elec-
tricity markets with a range of energy options including renewable energy tech-
nologies.

The fiscal year 1999 request for Solar Program Support also includes $10.0 mil-
lion for a Competitive Solicitation to speed early deployment of renewable tech-
nologies. Technology proposals will be solicited on the best ways to use renewable
technologies either singly or in combination with other renewable technologies, or
in hybrid configurations with natural gas or energy storage systems.

This effort will be a five-year, cost-shared, highly-leveraged partnership ($10.0
million per year federal investment) for verification of renewable project perform-
ance. The Department will offer technical and financial support for new renewable
energy projects with 70 percent private sector cost share aimed at project structures
appropriate for a restructured electric power industry. These projects would enable
new technologies to be demonstrated in the field while their performance is mon-
itored and verified so that the private sector partners can increase their experience
with these prototypes and the R&D programs can benefit from field data in a vari-
ety of settings. This new competitive solicitation reflects the intent of the Federal
Buildings Remote Power Initiative initially funded by the Congress in fiscal year
1998, but is not limited to the federal sector. Of the $10.0 million proposed for fiscal
year 1999, up to $3.0 million of the solicitation will be dedicated to projects benefit-
ing Americans.
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This program is designed to overcome specific impediments to the use of renew-
able electricity technologies. Currently, renewable energy projects are hampered by
the uncertainties of electric utility restructuring, the current low price and perceived
availability of natural gas, and improvements in gas turbine technology. The in-
creasingly competitive restructured electric environment also favors technologies
with low first costs over those with higher first costs, but lower life cycle costs.
Rather than high project technical or financial risk, the major hurdle often facing
renewable energy projects is identification of project structures in the new market-
place that would allow acquisition of long term power purchase contracts and project
financing. Such new structures include renewable energy power marketers, hybrid
projects with renewables and natural gas, investments in distributed renewable
electricity generation, and customer choice.

HYDROPOWER

For fiscal year 1999, the Department is requesting $4.0 million for Hydropower
Development, an increase of $3.3 million over fiscal year 1998 funding. With this
funding, the program will begin the engineering design of a “fish-friendly” turbine
that can replace turbines at existing facilities where environmental concerns may
cause a reduction in their capacity allowance when applying for relicensing. Hydro-
power provides approximately 11 percent of the total U.S. generating capacity today;
diminished power production from this clean baseload power resource would have
serious environmental and economic impacts on our nation. This cost-shared pro-
gram with industry would maximize power generation from hydropower facilities
and help develop an important export market for U.S. companies.

SOLAR TECHNOLOGY TRANSFER

The funding request for the Solar Technology Transfer Program is $1.4 million.
The program did not receive appropriated funds in fiscal year 1998. The Solar Tech-
nology Transfer Program will disseminate information and assistance to a variety
of organizations to increase knowledge of and experience with renewable energy
technologies. The funding will be directed to the Energy Efficiency and Renewable
Energy Clearinghouse (EREC) that serves as a one stop shop for public and partner
inquiries on renewable energy technologies. In performing such a function, EREC
lowers the overall cost of staff resources to provide such information. This service,
which is partially funded under the Interior and Related Agencies appropriation to
provide information on energy efficiency technologies, responded to about 60,000 re-
quests for information in fiscal year 1997.

INTERNATIONAL SOLAR ENERGY PROGRAM

The fiscal year 1999 budget request for the International Solar Energy Program
is $8.8 million, an increase of $7.4 million over fiscal year 1998 funding. The pro-
gram comprises three elements: CORECT, the Committee on Renewable Energy
Commerce and Trade ($2.0 million). America’s 21st Century Program ($3.4 million)
and the U.S. Initiative on Joint Implementation ($3.4 million).

With electricity demand in developing countries projected to grow sharply over the
next four decades and local environmental quality becoming an increasingly severe
problem in many of these nations, a significant fraction of this demand could be for
clean energy technologies. If even a small fraction of this growth is met by American
renewable energy technologies, this would translate into sales of several hundred
billion dollars and creation of many high quality jobs. Our International Solar pro-
grams are designed to help ensure that U.S. companies are major players in this
huge emerging market.

CORECT, the Committee on Renewable Energy Commerce and Trade (up $2.0
million), is the multi-agency coordinating arm of the federal government working
with U.S. industry to help counter intense international competition for the rapidly
growing global market for renewable technologies. Funding will ensure increased
technical collaboration with U.S. companies, multilateral financial institutions, U.S.
trade missions and U.S. consulates to deploy U.S. manufactured renewable tech-
nologies worldwide. America’s 21st Century Program (up $3.4 million) will expand
technical assistance to Asian/Pacific countries, Russia, in addition to Latin America
for the deployment of renewable energy technology projects through joint ventures
with both the public and the private sectors. The U.S. Initiative on Joint Implemen-
tation (up $2.0 million) facilitates public/private cooperation on clean technology
projects that reduce the emission of greenhouse gases. These projects are critical to
bringing developing nations into full participation in international climate agree-
ments because they help these nations understand how clean energy technologies
can be used to cut their emissions without reducing economic growth.
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SOLAR PROGRAM DIRECTION

In fiscal year 1999 we are requesting $17.0 million for program direction, an in-
crease of $1.3 million. This increase is primarily for corporate planning and analysis
activities such as implementation of the Government Performance and Results Act.
Program Direction provides the staffing resources and associated funding to support
the management and oversight of the Solar and Renewable Energy Programs. It
also provides funding for support service activities, as directed in Congressional Ap-
propriations language.

IMPROVED MANAGEMENT

Just as we are committed to undertaking critically important R&D, we are also
dedicated to managing these programs effectively and using taxpayer dollars respon-
sibly. To that end, I am implementing a number of management initiatives. We are
increasing the level of competition in selecting contractors. We are developing tech-
nology roadmaps in collaboration with partners for a greater number of our pro-
grams. We are developing both a clearer budget and a more open budgeting process.
Finally, we are focusing on program evaluation and terminating programs that don’t
measure up. To cite a few examples, we are concluding our work with the petroleum
refining industry as well as our research on vehicle applications for Stirling engines,
flywheels, ultracapacitors, and gas turbines.

CONCLUSION

Thank you again, Mr. Chairman, and members of the Subcommittee for the op-
portunity to discuss our fiscal year 1999 budget request. I hope you agree that the
investments we propose for our programs, coupled with private-sector investments,
will enable the nation to respond to the important energy and environmental chal-
lenges of the coming century.

NUCLEAR WASTE DISPOSAL

Senator DOMENICI. Thank you very much.

Senator Reid.

Senator REID. Thank you, Mr. Chairman.

Dr. Krebs, your detailed statement identifies clearly the prior-
ities of the Office of Energy Research, but does not include any new
methods that I was aware of disposing of nuclear waste. Is there
anything in there?

Dr. KrEBS. Senator Reid, we do not invest specifically in applica-
tions associated with nuclear waste. However, we do make invest-
ments in our chemical science programs and in our geological
sciences program that are relevant to issues that are involved in
nuclear waste. We make investments in laboratories, for example
at Berkeley, Los Alamos, and Livermore that are involved in the
nuclear waste repository program. So they had the benefit—the co-
location, the coinvestment, of our research with their activities as-
sociated with nuclear waste. We believe it pays off on behalf of that
program.

Senator REID. The reason I mention that, there are some who are
addressing the future of nuclear power, and I think that we have
to also recognize that cost and social acceptability are the two prin-
cipal obstacles to nuclear power, and I think the Government
should be involved in some form or fashion.

HYDROGEN RESEARCH

In last year’s appropriations bill, our bill, the Department of En-
ergy—I am sorry. In last year’s appropriation bill for the Depart-
ment of Energy, $3 million was put within the Office of Energy for
hydrogen research. What happened to that money? What was ac-
complished as a result of that money being set aside?
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Dr. KReBS. I am aware of $3 million that we have identified
within the Office of Energy Research associated with hydrogen
funding. This is the basic science that was funded within the Bio-
logical and Environmental Research Program, and also in the Basic
Energy Sciences Program. We were requested by the House to
identify activities that were related to renewables, and for us that
included the hydrogen effort.

A lot of this research is associated with plant science and the in-
vestigation of methane-producing plants or methane-metabolyzing
plants, and also the use of light to induce the production of hydro-
gen in chemical processes.

This research was not focused solely on hydrogen, although we
identified it as associated with hydrogen, it also has a broader im-
pact on multidisciplinary areas of science than just those associated
with hydrogen issues.

Senator REID. I understand.

Dr. KrREBS. I would be happy to provide you with that informa-
tion for the record.

[The information follows:]

HYDROGEN

There is confusion regarding the $3 million identified in the fiscal year 1998 En-
ergy Research budget for hydrogen research. To clarify the main point, at the re-
quest of the House Appropriations Committee, the Office of Energy Research (ER)
was asked to identify ER funded research in fiscal year 1998 that supported the ac-
tivities of the Office of Energy Efficiency and Renewable Energy’s (EE) programs in
solar and renewable energy. Within the $44 million of ongoing ER activities that
were identified, $3 million supported the hydrogen program in EE. I would be
pleased to provide a listing of current projects supported in fiscal year 1998. It is
again noted that these are ongoing activities within the base program of the Depart-
ment’s request and do not represent any added funds by the Congress.

Dr. Mary F. Roberts, Boston College, “Osmoregulation in Methanogens”

Dr. Laurens Mets, University of Chicago, “Molecular genetic analysis of biophoto-
lytic hydrogen production in green algae”

Dr. Michael W.W. Adams, University of Georgia, “The Metabolism of Hydrogen
by Extremely Thermophilic Bacteria”

Dr. William B. Whitman, University of Georgia, “Biochemistry and Genetics of
Autotrophy in Methanococcus”

Dr. Ralph S. Wolfe, University of Illinois, “Studies on the Microbial Formation of
Methane”

Dr. Robert J. Maier, Johns Hopkins University, “Bacterial Nickel Metabolism for
Hydrogenase Synthesis”

Dr. Judy Wall, University of Missouri, “Genetics and Molecular Biology of Hydro-
gen Metabolism in Sulfate Reducing Bacteria”

Dr. John N. Reeve, Ohio State University, “Structure and Regulation of
Methanogen Genes”

Dr. Michael J. MclInerney, University of Oklahoma, “Energetics and kinetics of
syntrophic aromatic degradation”

Dr. Daniel J. Arp, Oregon State University, “Characterization of the Genes In-
volved in Nitrification”

Dr. Louis Sherman, Purdue University, “A Genetic Analysis of the Lumenal Pro-
teins of the Photosystem II 02-evolving Complex in Cyanobacteria”

R. Eisenberg, University of Rochester, “Photochemistry of Platinum Group Ele-
ments: Applications to Energy Conversion and Bond Activation”

E. Greenbaum, Oak Ridge National Laboratory, “Kinetics of Enzyme-Catalyzed
Processes”

J.K. Hurst, Washington State University, “Membrane-Organized Chemical
Photoredox Systems”

T.E. Mallouk, Pennsylvania State University, “Electron Transfer Reactions in
Microporous Solids”
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N. Sutin, C. Creutz, Brookhaven National Laboratory, “Thermal, Photo-, and Ra-
diation-Induced Reactions in Condensed Media”, “Solar Hydrogen-Related Projects
in the Division of Chemical Sciences”

RENEWABLE ENERGY CONTRIBUTION TO ELECTRICITY PRODUCTION

Senator REID. That would be fine.

We have heard testimony here today about 90 percent of the en-
ergy of this country comes from fossil fuels; is that right?

Mr. REICHER. Fossil and nuclear together.

Senator REID. And about 80 percent then is fossil fuels, is that
not right?

Mr. REICHER. About 80. Well, total energy

Senator REID. Anyway, a big number, all right?

Mr. REICHER. Electricity is 20 percent nuclear, but with total en-
ergy then that ramps down.

Senator REID. My question is this. You talked about solar and
you've talked about wind energy, but realistically what can we
hope to gain from production of electricity by those means in the
next 10 years? It all sounds good and, you know, I have driven
through California and watched those windmills whipping around,
but, in fact, it does not produce much electricity, does it?

Mr. REICHER. The installed base in the United States today for
wind is relatively small.

Senator REID. Less than 1 percent.

Mr. REICHER. Correct.

Let me answer that in terms of the potential that both of those
technologies hold. Looking at wind, what we are endeavoring to do
through research and development and testing, and, in fact, what
other nations are also trying to do as well, is to develop turbines
that will bring the cost down for wind so that they can be used in
areas of the country with moderate wind speeds, as opposed to sim-
ply in the higher wind speed areas.

We are closing in very quickly in the next couple of years to a
point where there will be a turbine available that can operate in
those moderate wind speeds. This, as I said in my testimony, could
open up large expanses of the country, particularly in the upper
Midwest, to wind power development.

Senator REID. So would this triple the wind power or double it?
What are we talking about?

Mr. REICHER. I think you could see, in terms of new installed ca-
pacity, several hundred megawatts of wind being installed this
year. You could begin to ramp up into points where you are seeing
thousands of megawatts installed per year.

Senator REID. Oh, really.

Mr. REICHER. We are trying to get these costs down from where
they are today, which is on the order of 4 to 6 cents, which is al-
most competitive with other technologies, down into the 2 to 4 cent
range. As I said earlier, in broad expanses of the upper Midwest
and in other parts of the country there is a very, very large wind
resource where you could develop these technologies.

So that is my brief answer on wind.
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SOLAR ENERGY POTENTIAL

Senator REID. Now, solar, we know that the potential for solar,
especially in the western part of the United States, is significant.
What is the drawback to producing large quantities of electricity
through solar?

Mr. REICHER. The challenge with solar today, within the United
States, is primarily cost. The technology has gotten to a point with
both of the major branches of solar technology, which are solar hot
water systems to produce hot water for buildings and solar electric
systems to produce electricity, have progressed to a point where it
is quite a reliable way to produce energy. But solar is still on-the-
grid, in many situations, not as cost competitive as it needs to be,
and that is, in fact, the primary thrust of our energy R&D work.

I would point out, though, Senator, that off-the-grid, in the
United States, solar is quite a competitive technology. And for the
2.5 billion people across the globe who are off-the-grid, it is quite
a competitive technology. That is, in fact, one of the reasons why
we are seeing this explosive growth—five new plants opened in just
the past year in photovoltaic production in the United States. It is
fueling this international growth.

We believe that, with the continued, relatively rapid drop in cost
and a major deployment push through the million solar roofs initia-
tive and by other means, we can continue to drive down the price
of solar and it will be in even greater use over the next several
years.

BASIC ENERGY SCIENCES

Senator REID. One last question. I know the chairman is wanting
to move this along.

If the Global Climate Change Treaty is not ratified this year,
which I think the odds are quite good that that will certainly be
the case, I see that there is under Basic Energy Sciences a 25-per-
cent increase, raising that allocation to about $836 million. Will
that still be necessary?

Dr. KrREBS. The increase in that program is driven by the request
for the new spallation neutron source. That is a long-term invest-
ment in basic research for a balanced energy R&D portfolio, and
it is not driven by the Kyoto meetings.

Senator REID. Thank you, Mr. Chairman.

Senator DOMENICI. Senator Reid, I am just wondering from the
standpoint of further inquiries, would you want to stay after? I
have to leave for a Republican conference at 3:30. You could stay
and ask whatever questions you have.

Senator REID. The only thing that would be better than that is
I will attend the Republican conference. [Laughter.]

Senator DOMENICI. The only problem is that they want me to tell
them how we are going to do the budget and I am not sure you
could do it for Republicans. You might do it just for Democrats.

Senator REID. I will stay however long you need me, sir.

Senator DOMENICI. Do you have a question?

Senator, we are glad to let you do that.
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LIGNITE COAL

Senator DORGAN. Mr. Chairman, I would like to ask about lignite
coal that is produced in North Dakota, Louisiana, Montana, and
Texas, and represents about 9 percent of the coal production of the
country. What programs does the Department of Energy sponsor to
ensure that lignite remains an important part of our Nation’s en-
ergy resource base?

Mr. REICHER. The bulk of the work on coal, Senator, is focused
in our Fossil Energy Program. Unfortunately, neither of us today
could address the details of that. We would be happy to get that
information for you rapidly. There are small amounts of work in
the Office of Energy Efficiency and Renewable Energy that look at
the way one can burn coal along with agricultural crops and agri-
cultural wastes to improve emissions from coal-fired power plants.

[The information follows:]

LIGNITE RESEARCH AND DEVELOPMENT PROJECTS

Fossil Energy is conducting a comprehensive coal program to develop advanced
power systems and clean fuels technology that are designed to use a wide variety
of coals from lignite to anthracite that will help ensure the full use of the nations
coal resource base. Projects more specifically involving lignite include: a detailed ki-
netic analysis at Sandia investigating the burning behavior of ten strategic U.S.
coals ranging in rank from lignite to low-volatile bituminous; a lignite is being eval-
uated as part of an effort to develop a model that describes toxic metal trans-
formation throughout a utility boiler; under a Jointly Sponsored Research Program
Cooperative Agreement, a large number of research tasks utilizing lignite were car-
ried out at the University of North Dakota Energy and Environmental Research
Center; the University of Utah is investigating the impact of fuel and combustion
changes on ignition stability and flame characteristics to support the development
of low-emission, high efficiency pulverized coal power systems; Rust College is inves-
tigating the mechanisms involved in the reduction of NOx during reburning with
lignite; and previously Fossil Energy conducted an air toxics emissions characteriza-
tion program, where one of the plants was a lignite unit located in North Dakota,
from which the data was forwarded to EPA for inclusion in its Utility Air Toxics
Report to Congress.

In addition to the foregoing R&D projects, there are three Clean Coal Technology
Demonstration projects that utilize low rank coals (lignite is considered a low rank
coal) as their fuels. These include: the ENCOAL mild coal gasification project that
will demonstrate the integrated operation of a number of novel processing steps to
produce higher value fuel forms from mild gasification of low rank coal; a Clean
Coal Diesel Demonstration Project which uses a coal slurry produced from Alaskan
low rank coal; and the Healy Clean Coal Project a 50 MWe facility consisting of two
pulverized-coal-fired combustors that burn Alaskan low rank coal.

Senator DORGAN. What I will do is, with the permission of the
chairman, I will submit a couple of questions on lignite coal and
ask that you respond and ask that they be included as part of the
record.

COLD WEATHER CLIMATE BUILDING EFFICIENCY PROGRAMS

One question then on another part of your agenda. What part of
the EE program for building efficiency is targeted toward cold
weather climates that require the use of disproportionate amounts
of energy per capita?

Mr. REICHER. There are a variety of pieces of the energy effi-
ciency budget that address cold climates, and let me give you some
examples. First is the weatherization program, which as you know
funds weatherization of homes for poor people, and that is on the
order of a $150 million a year and is part of the Interior budget.
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Second, is in the building technologies area where we are looking
at a whole host of ways to tighten up buildings, including insula-
tion and building materials and construction techniques and roof-
ing, that will make homes more comfortable, warmer, and more en-
ergy efficient in cold climates.

We also have a remote power initiative that looks at the use of
various energy sources in rural areas, including in cold regions,
and how to improve energy technologies in those types of places.

So there is a variety of things that we are doing to address colder
regions.

Senator DORGAN. Thank you very much.

Mr. Chairman, I will submit some questions and ask that the re-
sponses be part of the record.

Let me just make one other observation. I do not quite under-
stand why we have a substantial part of the energy issue in the
Interior appropriations bill. I will look into that, I guess. It is curi-
ous to me how some of these things get fragmented in tradition
over time, and tradition does not seem to be

Dr. KrEBS. I can give you a very quick answer.

Senator REID. Senator Byrd is the biggest answer.

Dr. KREBS. The Department of Energy was created from a vari-
ety of agencies.

Senator DORGAN. I understand now. I was just told.

Dr. KrREBS. You were just really informed by the expert.

Senator DORGAN. I will share that with the chairman, who al-
ready knew it.

Senator DOMENICI. Well, I do not look for any ordinary rationale
for any of these allocations of different functions of Government to
a subcommittee. I never have understood why water projects
should be part of energy. But we have those issues to contend with.

They already understand the President whacked the water pro-
gram and, frankly, that may end up impacting what we are able
to accomplish in these energy programs. Everyone knows the
House is not going to cut water, so where are they going to cut?
They are probably going to cut energy. That is kind of shameful.
But we may have to do the same thing, you know, although we are
going to try very hard not to. We will try to be balanced.

I thought I had 2 hours for this hearing and I end up only having
an hour because the leadership has set a meeting with all the Sen-
ators from my party at one time at 3:30 p.m.

SOLAR AND RENEWABLE ENERGY BUDGET

I have a lot of questions and I am going to submit them in writ-
ing. I note, with reference to the solar and renewable energy pro-
grams, that we might not be able to provide a 37-percent increase.
So what I would ask you to do is to provide me with recommenda-
tions of the allocations of funding at a couple of different levels, if
you would. Do it at current level, do it at a 10-percent increase, a
20-percent increase, where would you put the money. I think that
would be helpful to us.

Mr. REICHER. We would be pleased to do that, Mr. Chairman.

[The information follows:]
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BUDGET PRIORITIES

Increased investments in renewable energy technology R&D are of critical impor-
tance to the nation. These technologies will improve local environmental quality, im-
prove the diversity and security of our energy supply, reduce greenhouse gas emis-
sions, and improve our long-term competitiveness. They are of critical importance
to meeting the energy and environmental challenges of our times and of the next
century. However, we do recognize the existence of budget constraints and will work
with the committee staff to establish priorities at the current level and at a 10 per-
cent and 20 percent increase.

ELECTRICITY RESTRUCTURING AND RENEWABLE ENERGY

Senator DOMENICI. We also are going to ask you a question about
electricity restructuring, because that may very well start moving
next year. Sometimes it is called deregulation. I am wondering if
the administration has any proposals that they want included in
that electric restructuring to encourage the use of renewable en-
ergy sources. I think that is very interesting. I think you can al-
most bid adieu to any successes that you have had for many years
if there is not something built into the restructuring, because the
purpose is to drive the cost down, which will happen, and you have
already restated for the record that the most significant impedi-
ment to the use of renewables is that the cost of the alternatives
is too cheap or, conversely, the cost of the renewables is too expen-
sive.

[The information follows:]

COMPREHENSIVE ELECTRICITY COMPETITION PLAN: PROVISIONS AFFECTING
RENEWABLE ENERGY

The Administration’s Comprehensive Electricity Competition Plan will result in
lower prices, a cleaner environment, increased innovation and government savings.
The Department of Energy estimates that retail competition will save consumers
$20 billion a year on their electricity bills. This translates into direct savings to the
typical family of four of $104 per year and indirect savings, from the lower costs
of other goods and services, of $128 per year. Thus, total savings for a typical family
are estimated to be $232 a year.

Competition will also produce significant environmental benefits through both
market mechanisms and policies that promote investment in energy efficiency and
renewable energy. We expect the Electricity Competition Plan to produce significant
environmental benefits through these policies. Provisions of the plan that will facili-
tate the use of renewable energy include:

—A Public Benefits Fund that will provide matching funds to States of up to 1.0
mill/kWh, ($3 billion a year) to finance energy efficiency, renewable energy and
other public benefit programs;

—“Green labeling” provisions to help consumers identify and choose power from
environmentally friendly generators including renewable energy;

—A Renewable Portfolio Standard, to require that at least 5.5 percent of elec-
tricity sales be generated from non-hydroelectric renewable sources, subject to
a cost cap; and

—Trading authority for NOx emissions, to facilitate cost-effective, market-driven
NOx reductions—which will encourage investment in low- and zero-emissions
technologies such as renewable energy.

HIGH FLUX BEAM REACTOR

Senator DOMENICI. Dr. Krebs, I have some really serious prob-
lems with the High Flux Beam Reactor at Brookhaven and I ask
you some questions about it. I frankly would like to have, as part
of this question, a list for the record of all ongoing environmental
problems at Brookhaven. I think we have taken some giant steps
recently, but there remains some real fear in that area, that some
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of that pollution might already have migrated further and deeper
than any of us thought.
[The information follows:]

ENVIRONMENTAL PROBLEMS AT BNL

The major environmental challenges at Brookhaven National Laboratory are envi-
ronmental restoration of contaminated groundwater and soils, and stabilizing the
Brookhaven Graphite Research Reactor for decontamination and decommissioning.

Brookhaven National Laboratory is a designated Superfund site. A tri-party Inter-
agency Agreement was executed in 1992 among the Department of Energy, the New
York State Department of Environmental Conservation, and the U.S. Environ-
mental Protection Agency that integrates cleanup requirements under the Resource
Conservation and Recovery Act, the Comprehensive Environmental Response, Com-
pensation and Liability Act, and State regulations. The Interagency Agreement con-
tains a list of 29 Areas of Concern which require assessment and possible remedi-
ation, including the tritium plume from the spent fuel pool at the High Flux Beam
Reactor. BNL is located above a sole source aquifer and one of the major environ-
mental issues is groundwater contamination with volatile organic compounds and
radionuclides (tritium and strontium-90). Other environmental concerns include
radiologically contaminated soils and contaminated sediments in the Peconic River.

The final decisions on the cleanups for these problems are expected to be made
over the next year with input from the U.S. EPA, the State, and the general public.

Accelerated actions completed to date include the connection of approximately
1,500 residents to public water as a precautionary measure because of off-site vola-
tile organic compound groundwater contamination from BNL, the capping of three
landfills, the excavation of fifty-five buried waste pits, the construction and oper-
ation of four groundwater treatment systems, and the removal of numerous tanks
a}rlld cesspools. A fifth groundwater treatment system is scheduled to be built off-site
this year.

The Brookhaven Graphite Research Reactor was the first reactor built for the sole
purpose of providing neutrons for research, and operated from 1950 to 1968. During
a recent facility review, radioactively contaminated water was found in the cooling
systems channels. BNL is stabilizing the facility prior to decontamination and de-
commissioning.

Both the Superfund cleanup and the decontamination and decommissioning of the
Graphite Research Reactor are scheduled to be completed in 2006 under DOE’s
draft Accelerating Cleanup: Paths to Closure Plan.

Attached is a detailed list of environmental concerns associated with BNL.

BROOKHAVEN NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION—LIST OF AREAS OF CONCERN

1. Hazardous Waste Management Area

1b. Groundwater

2a—e. Chemical/Animal/Glass Holes

2f. Ash Pit

. Current Landfill

. Sewage Treatment Plant

. Central Steam Facility

. Building 650 and Sump Outfall Area

. Paint Shop

. Experimental Agricultural Fields

. Brookhaven Graphite Reactor

10. Waste Concentration Facility

11. Building 830 Pipe Leak

12. Building 830 Underground Storage Tanks
13. Cesspools

14. Bubble Chamber Spill Area

15a. Potable/Supply Wells

15b. Monitoring Well 130-02

16. Aerial RadSurvey Results

17. Area Adjacent to Former Low-Mass Criticality Facility
18. AGS Scrapyard

19. Building T-111 TCE Spill Area

20. Particle Beam Dump, North End of Linear Accelerator
21. Leaking Sewer Pipes

Nelo N Jeri) Fo VL)



119

22. Old Firehouse

23. Offsite Tritium Plumes

24a. Process Supply Wells 104, 105

24b. Recharge Basin HP

24c. Recharge Basin HN

24d. Recharge Basin HO

24e. Recharge Basin HS

24f. New Stormwater Runoff Recharge Basin
25. Building 479

26. Building 208

27. Building 464

28. EDB Groundwater Contamination

29. HFBR Spent Fuel Pool and Tritium Groundwater Plume

NUCLEAR ENERGY PROGRAM

Senator DOMENICI. I also, of late, have taken up a strong position
in favor of us moving ahead with nuclear power, which may cause
some people to shudder. But when you have the problem with
greenhouse gases with our friends in Europe so eagerly embracing
the Kyoto Accord and ask them why, and two out of three countries
can do it so easily, because they have huge nuclear power percent-
ages, take France as an example. France was running around dur-
ing the treaty deliberations saying America surely does not want
to do very much. Well, France does not have to do anything with
87 percent of their power coming from nuclear.

They do not have the problem of waste disposal like we have.
They reprocess. Nobody is frightened of it. You walk into a couple
of big buildings and you are standing right on top of all their nu-
clear wastes from all their power plants. And here we are, fussing
with Nevada for nigh on 20 years about a tunnel in the ground,
and in New Mexico 14 years on WIPP regarding low level radi-
ation.

So one of the things that I have learned is radiation standards
are very important in the United States. The protection from radi-
ation is a field that is in desperate need of somebody looking at it
and making some reasonable standards. And I ask you some ques-
tions about that.

HUMAN GENOME PROGRAM

The human genome program. I guess what I need to know from
you all, the split is no longer one-third to two-thirds, as it was
when we started this program. NIH gets much, much more.

Dr. KrEBS. Right.

Senator DOMENICI. I frankly would like to know whether you are
provided the money or not, and know what, if anything, the De-
partment of Energy thinks they should be doing that they are not
getting money for in the genome field. If you could go back and
look at that, I would be very, very willing to look and see if there
are some things that we would be able to provide something for
that. That is the greatest research program we have got in America
in terms of wellness. I do not think anybody doubts that. It is
humankind’s wellness program for the future, and we have a few
hangups in terms of technology for the final round of sequencing,
but the program is going along handsomely, is it not?

Dr. KrREBS. We think so. We worry more about the challenges,
but the accomplishments have been significant.
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Senator DOMENICI. Yes; when you meet with those NIH people
you can smile and say that, if it weren’t for the Department of En-
ergy you never would have got off the dime and started that pro-
gram. That is what happened.

Dr. KrReEBS. That is right.

Senator DOMENICI. Do you know Charlie Delisi?

Dr. KrEBS. Yes.

Senator DOMENICI. He is the one that left them and came to you,
came to me.

Dr. KrREBS. And started, I think, in New Mexico.

Senator DOMENICI. Yes; he came to me and said, we ought to be
doing this. So let us do it all in the Department of Energy. And
that brought NIH in. It is a great program, doing wonderfully.

[The information follows:]

HuMAN GENOME PROGRAM FUNDING

The U.S. Human Genome Program has now emerged from its earlier emphasis
on chromosome mapping, core resource development, and early technology innova-
tion to its current high throughput DNA sequencing phase. To meet the core goal
of generating a reference sequence of the human genome in the year 2005, DOE has
had to commit a substantial fraction of its fiscal year 1998 genome program re-
sources to initiate factory scale DNA sequencing. This was at the painful cost of re-
duced investment in important areas still critically needed to bring the human ge-
nome program to a timely and increasingly economical fruition.

This commitment has resulted in a reduced investment in three areas of critical
need: (1) “hardening” or validating of prototype systems for the production DNA se-
quencing, (2) prototyping of the next generation of DNA sequencing technology, and
(3) implementing “biologist friendly” computer tools and biological resources needed
to process and understand the rich information resource of the human genome.
Technological research is what DOE does best, but the current genome budget is
inadequate to do these tasks properly. Full funding would have a dramatic impact
on the ability of DOE to solve the existing technological obstacles to widespread use
of genomic tools in medicine and biotechnology. It would also enable the U.S.A. to
maintain its technological lead in the face of substantial investments in research
into genome technologies in Europe and Asia.

The recently published JASON report on the Human Genome Project made four
technology-related recommendations: (1) technology development should be empha-
sized as a DOE strength; (2) continue work to improve present technologies; (3) en-
hance long-term technology research; and (4) retain technology flexibility in produc-
tion sequencing facilities.

There are several new and developing DNA sequencing technologies that cannot
yet be used in a DNA sequencing factory. These include systems for handling very
small volumes of expensive reagents, genetic engineering to improve critical bio-
chemical reagents, and novel massively parallel capillary electrophoresis systems.
These new technologies need to mature and be “hardened” or validated before they
can be reliably introduced into production DNA sequencing systems. Their introduc-
tion will increase the likelihood that the complete DNA sequence of the first human
genome will be determined by 2005. Industry experts have estimated that “harden-
ing” of new technologies for use in a production facility require an investment equal
to 10 percent of the overall investment in a given program.

The need for DNA sequencing will not end with the first phase of the human ge-
nome project. Knowing the complete DNA sequence of a reference human genome
and the identity of all human genes will make DNA sequencing the basis of an in-
creasing number of medical diagnoses in the future. DNA sequencing will also be
one tool in the development of therapeutic strategies for a variety of diseases mak-
ing a broader array of drugs available to many more people than today. However,
to be most useful, DNA sequencing in the future will have to be much faster and
cheaper than it is today. Therefore, research is needed today to develop the next
generation of DNA sequencing technology that will bring genomics into widespread
use in the nation’s universities and industrial laboratories. This investment will also
ensure that scientists and physicians can maximize use the human DNA sequence
information determined in the first phase of the human genome project.

The real value of the human genome project still lies buried in the genetic code
that is currently being deciphered. Tools and resources are needed for understand-
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ing and using the information encoded in the human DNA sequence. This broad
area of research is often referred to as “functional genomics.” Biologists and medical
researchers are accustomed to revealing the functional details of single genes or
small numbers of genes in their individual laboratories with a few graduate stu-
dents and postdocs. Having access to all of the approximately 100,000 genes in the
human genome presents biologists with an entirely new challenge.

The challenge of functional genomics at the genomic level requires resources and
tools not commonly available in today’s single investigator laboratory. It requires a
new scale of interaction between human genome biologists, medical scientists, and
biologists with expertise in so-called model organisms, such as mouse, fruit fly,
round worm, yeast, and others. The genetic similarity between the identity and or-
ganization of genes in these model organisms and in humans is remarkable and a
feature that can be exploited to rapidly learn about the nature or function of many
human genes. The experimental flexibility available to biologists working with
model organisms enables key studies to be rapidly done in these other species that
address key questions in human biology. National functional genomics resources
providing specialized tools, resources, or services will be needed to ensure that to-
morrow’s biologists and physicians are able to effectively exploit the research and
discovery opportunities that exist in the human genome.

The DOE Human Genome Program is well positioned to take advantage of these
additional resources. The DOE Joint Genome Institute’s Production Sequencing Fa-
cility is being built in a modular fashion so that it can serve as a “plug-and-play”
type test bed for hardening today’s new sequencing technologies. In addition to ca-
pabilities at the Joint Genome Institute, the DOE national laboratories can leverage
their capabilities in spectroscopy, single molecule detection, engineering, and com-
putation to contribute to the development of tomorrow’s sequencing technologies. Fi-
nally, DOE laboratories are the best place in the U.S. to transition yesterday’s capa-
bilities in high throughput mouse genetics, used to determine the genetic effects of
radiation and chemicals, into tomorrow’s functional genomics facilities with a wide
range of user facility capabilities including the production of mice containing or
missing specific pieces of DNA. The long term impacts of these new investments in
the DOE Human Genome Program will reach far beyond the basic biological com-
munity to include a broad range of medical applications including impacts in molec-
ular nuclear medicine.

With input from our advisory committee, the Biological and Environmental Re-
search Advisory Committee (BERAC), we have determined that the following addi-
tional resources would greatly enhance the DOE genome program in the following
categories:

[In millions of dollars]

Hardening of prototype production sequencing technologies ..........ccccccoceevuene 10
Long-term research in new sequencing approaches 15
Functional enomics .......ccccceeeeciiiieiiiiiieiieceiee et 15

FUSION ENERGY RESEARCH

Senator DOMENICI. I ask you some specific questions regarding
fusion energy; generally, which of these technologies are we going
to have to get rid of, what are we going to end up with, and where
are we really going? We used to all run around thinking this was
the energy source for the future, which would be clean and cheap
and everybody would have it. Maybe an expectation statement on
your part from the standpoint of the science community as to
where it is would be very interesting.

We are spending much less than we ever planned 10 years ago,
but nonetheless it is, what, $200 million-plus a year?

Dr. KreBs. Correct.

[The information follows:]

FusioN ENERGY SCIENCES

Since fusion is not expected to enter the commercial energy marketplace until the
middle to latter part of the next century, projections for the economics of fusion en-
ergy are subject to considerable uncertainty. The general conclusion of studies con-
ducted on this subject has been that fusion energy has the potential to be economi-
cally competitive with other long-range energy sources for generating electricity.
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Given this conclusion, and fusion’s potential as a virtually unlimited source of envi-
ronmentally acceptable energy, we continue to support a vigorous science and tech-
nology oriented program to enable us to be in a position to realize this potential in
the future.

FOREST WASTE CONVERSION TO ETHANOL

Senator REID. I just have a couple questions and I will quit.

Senator DOMENICI. Sure.

Senator REID. What is the DOE doing to support forest waste
conversion to ethanol for fire suppression in the western United
States? How much money is in the President’s budget to support
this effort?

Mr. REICHER. We have an active program that looks at forest and
agricultural wastes; generally, looking at making both ethanol and
gasifying those wastes to use in power plants. Senator Reid, I do
not know the exact expenditures on the program you are talking
about. I know there are discussions out West looking at clearing
forests and using the resulting forest wastes to produce energy
sources.

Senator REID. Could you amplify your answer when you return
to the office?

Mr. REICHER. I would be pleased to.

[The information follows:]

FOREST WASTE CONVERSION TO ETHANOL FOR FIRE SUPPRESSION

In fiscal year 1998, the Department is supporting the Western Biomass Consor-
tium, which is made up of 13 western states, including Nevada. The Consortium fo-
cuses primarily on forest health and the potential use of biomass for ethanol produc-
tion and power. Activities relevant to the forest waste conversion to ethanol effort
include: (1) the Northeastern California Manufacturing Feasibility Study, completed
in cooperation with the Quincy Library Group, the California Energy Commission,
the California Institute of Food and Agriculture Research, Plumas Corporation, TSS
Consultants, and the National Renewable Energy Laboratory (NREL); (2) a pre-fea-
sibility study, also completed by NREL for southeastern Alaska; and (3) support of
the Colorado Forest Health Front Range Partnership.

In fiscal year 1999, the reduction of risk from catastrophic forest fires in the West,
through the use of forest thinnings (primarily softwoods), is one of the major part-
nership opportunities that will be sought under the Ethanol Production budget re-
quest. Resources at NREL, including the Alternative Fuels User Facility, will be
used to conduct integrated bench-scale studies of softwood thinnings from private
and public lands (national forests), in cooperation with industrial partners. Part of
the $12 million requested for cellulose-to-ethanol production facilities may be used
to support potential opportunities for organizations, such as the Quincy Library
Group, that are trying to co-generate ethanol and electricity from softwood
thinnings in California.

Most of the longer term core research program, about $12 million in the fiscal
year 1999 budget request, will lead to lower costs for producing ethanol from
softwoods. This research includes the development of advanced fermentative orga-
nisms, advanced cellulases, and pretreatment methods which will lower, and pos-
sibly eliminate, the need for cellulase enzymes.

ADDITIONAL COMMITTEE QUESTIONS

Senator REID. We all have some questions to submit in writing
and if you would just make that part of your work I would appre-
ciate it.

Senator DOMENICI. Might I say to both of you, in the event in the
next couple of weeks that something comes to mind that seems im-
portant for us to know, if you would just let our staff know. We will
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either arrange to informally communicate with you or we will set
up a quick hearing and finish out the rough edges of this.

I am leaving you about 15 questions, and about 6 or 8 for you,
if you will answer them at your earliest convenience. We do not
have any deadline yet—a month, that is plenty of time.

[The following questions were not asked at the hearing, but were
submitted to the Department for response subsequent to the hear-
ing:]

QUESTIONS SUBMITTED BY SENATOR DOMENICI
HIGH FLUX BEAM REACTOR AT BROOKHAVEN

Question. 1 understand the Basic Energy Sciences Advisory Committee has rec-
ommended that the High Flux Beam Reactor at Brookhaven be upgraded and re-
started. When will the EIS on the reactor be completed?

Answer. On October 8-9, 1997, the Basic Energy Sciences Advisory Committee
(BESAC) met to review the scientific case for the HFBR. In its report, the Commit-
tee recommended that the HFBR be restarted “* * * at 30 MW and move up to
60 MW in a timely manner * * *” However, “* * * if the start-up were to be at
30 MW with no clear plan to move to 60 MW, it should not be done * * *” The
reason BESAC recommended the 60 MW operation is that 30 MW operation “* * *
will not provide a facility that warrants the expenditure of the funds that will be
required for the restart.” BESAC did not recommend that the HFBR be upgraded
at this time; rather, the recommendation was for restart with a clear path to 60
MW operation.

At its meeting in October, 1997, BESAC also recommended a full Environmental
Impact Statement before restarting HFBR. The EIS process started with the
issuance of the Notice of Intent on November 24, 1997. The Department conducted
three scoping meetings, the last of which was held on January 15, 1998. The EIS
is scheduled to be completed and the record of decision issued in December 1998.

Qgestion. If the Department decides to pursue an upgrade, how much would that
cost?

Answer. A non-preferred alternative is included in the EIS that analyzes upgrad-
ing the reactor vessel, beam tubes and beam lines and scientific instruments. The
estimated cost of that upgrade is about $150 million.

Question. Have you determined how much tritium has leaked from the spent fuel
storage pool and if that tritium will reach a drinking water aquifer?

Answer. The total amount of tritium leaked is not precisely known; DOE has fo-
cused its resources on correcting the problem by removing the water from the spent-
fuel pool and cleaning up the plume.

All of the water from the spent-fuel pool was pumped out as of December 30,
1997. The project to remove the water was completed ahead of schedule and under
budget. All of the tritium released is on the BNL site, and has not reached any off-
site drinking water.

In May 1997, BNL started pumping the contaminated groundwater to prevent the
tritium from leaving the site boundary in concentrations above the state and federal
drinking water standards. Monitoring wells directly south of the recharge basin and
of the tritium plume will be sampled routinely to make sure that the groundwater
leaving the BNL site meets EPA drinking water standards.

Question. Last week a geologist that used to work at Brookhaven claimed that ra-
dioactive material may have leaked into the groundwater at Brookhaven as early
as 1959. Could you provide for the record a list of all ongoing environmental prob-
lems at Brookhaven?

Answer. The major environmental challenges at Brookhaven National Laboratory
are cleanup of contaminated groundwater and soils and stabilizing the Brookhaven
Graphite Research Reactor for decontamination and decommissioning.

Brookhaven National Laboratory is a designated Federal and State Superfund
site. A tri-party Interagency Agreement was executed in 1992 among the Depart-
ment of Energy, the New York State Department of Environmental Conservation,
and the U.S. Environmental Protection Agency that integrates cleanup require-
ments under the Resource Conservation and Recovery Act, and the Comprehensive
Environmental Response, Compensation and Liability Act. The Interagency Agree-
ment contains a list of 29 Areas of Concern which require assessment and possible
remediation, including the Building 650 Sump Outfall area and the tritium plume
from the spent fuel pool at the High Flux Beam Reactor. BNL is located above a
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sole source aquifer and one of the major environmental issues is groundwater con-
tamination with volatile organic compounds and radionuclides (tritium and stron-
tium—90). The final decisions on the cleanups for these problems are expected to be
made over the next year pursuant to this Interagency Agreement.

Accelerated actions completed to date include the connection of approximately
1,500 residents to public water as a precautionary measure because of off-site vola-
tile organic compound groundwater contamination from BNL, the capping of three
landfills, the excavation of fifty five buried waste pits, the construction and oper-
ation of four groundwater treatment systems, and the removal of numerous tanks
a}rlld cesspools. A fifth groundwater treatment system is scheduled to be built off-site
this year.

The Brookhaven Graphite Research Reactor was the first reactor built for the sole
purpose of providing neutrons for research. It operated from 1950 to 1968. During
a recent facility review, radioactively contaminated water was found in the cooling
systems channels. BNL is stabilizing the facility prior to decontamination and de-
commissioning.

Both the Superfund cleanup and the decontamination and decommissioning of the
Graphite Research Reactor would be completed in 2006 under the draft planning
document, “Accelerating Cleanup: Paths to Closure.”

I would be pleased to provide a list of ongoing environmental problems at
Brookhaven for the record.

BROOKHAVEN NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION—LIST OF AREAS OF CONCERN

1. Hazardous Waste Management Area.

1b. Groundwater.

2a—e. Chemical/Animal/Glass Holes.

2f. Ash Pit.

. Current Landfill.

. Sewage Treatment Plant.

. Central Steam Facility.

. Building 650 and Sump Outfall Area.

. Paint Shop.

. Experimental Agricultural Fields.

. Brookhaven Graphite Reactor.

10. Waste Concentration Facility.

11. Building 830 Pipe Leak.

12. Building 830 Underground Storage Tanks.
13. Cesspools.

14. Bubble Chamber Spill Area.

15a. Potable/Supply Wells.

15b. Monitoring Well 130-02.

16. Aerial RadSurvey Results.

17. Area Adjacent to Former Low-Mass Criticality Facility.
18. AGS Scrapyard.

19. Building T-111 TCE Spill Area.

20. Particle Beam Dump, North End of Linear Accelerator.
21. Leaking Sewer Pipes.

22. Old Firehouse.

23. Offsite Tritium Plumes.

24a. Process Supply Wells 104, 105.

24Db. Recharge Basin HP.

24c. Recharge Basin HN.

24d. Recharge Basin HO.

24e. Recharge Basin HS.

24f. New Stormwater Runoff Recharge Basin.
25. Building 479.

26. Building 208.

27. Building 464.

28. EDB Groundwater Contamination.

29. HFBR Spent Fuel Pool and Tritium Groundwater Plume.

RADIATION PROTECTION STANDARDS

OO U W

Question. I am frustrated that we spend billions of dollars each year cleaning up
DOE sites and regulating commercial reactor sites to within 5 percent of back-
ground radiation. I am interested in the possibility that our current radiation pro-
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tection standards, which assume a linear relationship between radiation exposure
and cancer, with no minimum level below which radiation might not be harmful,
might be wrong. Last year’s Act required the Department to develop a multi-year
program, including budgets for the next 10 years, to understand the effects of low
levels of radiation. Have you completed the plan?

Answer. A general description of the multi-year low dose research program has
been included in Dr. Krebs’ prepared statement for the record of March 10, 1998,
to the Senate Appropriations Committee. That description includes the outline and
most of the details of a program plan. An excerpt of this material is being provided
}:‘ollyou. ;A specific program plan will be available by April 15, 1998. (The information
ollows:

Low Dose Radiation Exposure Program

In response to guidance in the Conference Report for the fiscal year 1998 Energy
and Water Development Appropriation, BER is initiating and carrying out “a rigor-
ous, peer-reviewed research program that will apply the molecular level knowledge
gained from the Department’s human genome and structural biology research to as-
certain the effects on levels ranging from cells to whole organisms that arise from
low-dose-rate exposures to energy and defense-related insults (such as radiation and
chemicals).”

The BER Health Effects Research Program is currently being restructured. One
aspect of this restructured program will be research on the mechanisms of cellular
responses to low dose, low dose rate exposures to radiation and chemicals. Solicita-
tions for new research have been made. Preproposals from National Laboratories
were received January 16 and preapplications are due from Universities on March
26. Formal proposals and applications will be reviewed in May and June and new
research will be funded in fiscal year 1998 and fiscal year 1999. Additional peer re-
views will be conducted and new research funded in fiscal year 2000.

The new Low Dose Radiation Exposure Program will include research on: (1) the
identification/characterization of genes/gene products that determine/affect cellular
responses to low level exposures; (2) individual differences in susceptibility to low
level exposures; and (3) methods to relate molecular level information on cellular
responses to low level exposures to health risk. Funding for this program will be
$3 million in fiscal year 1998, $5 million in fiscal year 1999, and $10 million per
year in fiscal year 2000—2007.

The program will leverage the results of previous DOE research on DNA repair,
cell cycle regulation, radiation-induced gene expression, tissue effects on regulating
cell responses and phenotypes, and susceptibility genes. The program will use re-
sources, information, and technologies developed in the human genome program and
information on the structure of critical molecules involved in cellular responses to
low level exposures developed in the structural biology program. The program will
maintain links with related efforts outside of DOE. These include an international
effort to pool cancer risk data from indoor radon exposures, ongoing activities of the
National Research Council and the National Academy of Sciences to evaluate risks
from low level radiation exposures, and a new low dose radiation risk consortium
coordinated by Canadian scientists.

A lead scientist will be selected for this program from applicants who receive
funding from the current solicitations for new research. The lead scientist will be
an expert on mechanisms of cell responses to low dose exposures, will facilitate col-
laborations and information exchange among scientists, and will be a critical re-
source of information on this new program and the broader scientific and regulatory
issues associated with low level exposures. Workshops with funded investigators,
other experts, regulators, policy makers, and other agencies will be held every 18
months to maximize information exchange and program progress. The first work-
shop for new program investigators will be held in the fall or early winter of 1998.

As requested in the Conference Report for the fiscal year 1998 Energy and Water
Development Appropriation, a ten year program plan, including budgets, will be
available by April 15, 1998.

Question. Does your budget include optimum level funding for that program?

Answer. The current program plan calls for $3 million in fiscal year 1998, $5 mil-
lion in fiscal year 1999, and $10 million for each of the subsequent eight years. This
is intended to be, “a rigorous, peer-reviewed research program that will apply the
molecular level knowledge gained from the Department’s human genome and struc-
tural biology research to ascertain the effects on levels ranging from cells to whole
organisms that arise from low- dose-rate exposures to energy and defense-related in-
sults.” Two factors will determine the scientific success of this program: (1) the qual-
ity and progress of the research and (2) the amount of research that can be sup-
ported. Scientific progress takes time. In the near term, by redirections in existing
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budgets, we will fund this program as best we can. This will require making difficult
choices to terminate ongoing excellent scientific work. It is difficult to determine op-
timum levels under such circumstances. We believe, that a $10 million annual in-
vestment over the life of this program is sufficient to address the program goals.
Additional funds would allow us to expand the range of research topics and issues
addressed by the program.

ngstion. When will we be able to determine the effects of low-level ionizing radi-
ation?

Answer. The program is a basic science program involving “rigorous, peer-re-
viewed research.” It is our intent that this program will determine the effects from
low-dose-rate exposures to energy and defense-related insults, including radiation,
within the designated time frame of the program. However, the pace of scientific
progress cannot be predicted with precision. The first set of projects funded by this
program may provide the critical answers being sought. Equally likely, these same
projects may only identify the critical experiments that need to be done. Our strat-
egy for managing this research program is designed to maximize rapid progress
through ongoing program reviews and workshops that include principal investiga-
tors, other scientists, regulators, policy makers, and other agencies.

HUMAN GENOME PROGRAM

Question. For fiscal year 1999, the Department has requested $85.3 million for the
Human Genome program, the NIH has requested $350 million, and I understand
industry may spend that much again on its own sequencing. Would you describe the
relationship between those three efforts?

Answer. The U.S. Human Genome Project has been jointly coordinated by the De-
partment of Energy (DOE) and the National Institutes of Health (NIH) since 1988.
High throughput DNA sequencing is currently the major focus of both the DOE and
NIH genome programs. All sequence information supported by DOE and NIH is rap-
idly submitted to public databases. Sequencing laboratories supported by both agen-
cies participate in an international effort to coordinate human DNA sequencing to
minimize overlapping sequencing efforts. The DOE and NIH participate in the peer
review of research conducted by both agencies. DOE is an active participant in the
sequencing quality tests coordinated by NIH. Both agencies are currently planning
a workshop to discuss and plan the current and future needs in data management
and analysis for the genome program. DOE and NIH are working together on the
next five year plan for the U.S. Human Genome Project for fiscal year 1999-2003.
Industry is making a considerable investment in human DNA sequencing; however,
for the most part, this sequence data is not submitted to public databases but is
used for internal research and development. In addition, the DOE and NIH efforts
are focused on determining the complete sequence of long stretches of human DNA;
much of industrial sequencing is focused on sequencing short sequences of DNA use-
ful as gene markers that are important in drug development or diagnostics.

Question. Last year was the final year of construction for the Joint Genome Insti-
tute at the Lawrence Berkeley Laboratory. How much of the DOE’s requested
Human Genome budget goes to the operation of that facility?

Answer. DOE funded the construction of the Human Genome Laboratory at Law-
rence Berkeley National Laboratory. This new facility is not the Joint Genome Insti-
tute (JGI). The JGI is a collaboration or “virtual laboratory” whose work is currently
conducted at Lawrence Berkeley, Lawrence Livermore, and Los Alamos National
Laboratories. Genome scientists at Lawrence Berkeley National Laboratory conduct
their share of JGI activities at the Human Genome Laboratory. Direct funds are
provided for research conducted in the Lawrence Berkeley Human Genome Labora-
tory but not for the operation of the building itself.

In August 1998, the JGI will open a production sequencing facility in Walnut
Creek, California. This laboratory will be used as a state-of-the-art robotics factory
for the sequencing of DNA and will be the only building or laboratory specifically
designated as a JGI facility.

Question. The JASON’s committee issued a review of the Human Genome pro-
gram in January. The Committee concluded that present sequencing technology
leaves much to be desired and must be replaced by a new technology if the full po-
tential of the genome is going to be used. Do you concur with that assessment, and,
if so, how much is the Department spending in non-EP technology development?

Answer. The present sequencing technology, based upon electrophoresis (EP) tech-
nology is considered adequate for the immediate needs of the genome program.
However, it is likely to be inadequate to meet the requirements of the program for
high throughput sequencing as we approach the year 2005, when the first complete
sequence of the human genome is to be completed. The need for DNA sequencing
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in the research laboratory or the medical laboratory will not end with the comple-
tion of the initial sequencing phase of the human genome program. It is generally
agreed that the EP technology cannot meet the needs for determining sequence in-
formation for the wide range of applications of genomics beyond the goal for the
year 2005. The Department is spending $1,980,000 in fiscal year 1998 for research
into technologies that are not based upon electrophoresis (non-EP) technologies. The
Department will redirect the genome instrumentation research subprogram during
fiscal year 1999. The redirected subprogram will address the points raised in the
report by the JASON’s committee and will likely contain an increase in the level
of funding for research into non-EP technologies for sequencing.

FUSION ENERGY SCIENCES

Question. I would like to commend the Fusion Energy Sciences Advisory Commit-
tee for recognizing that the emperor had no clothes by declaring what those of us
who do the budgets have known for some time; the international community will
not spend $12 billion on the next fusion machine.

The fusion community is now developing low cost alternatives to the International
Thermonuclear Experimental Reactor.

Has the Department provided any guidance as to what the United States might
contribute to a less expensive international machine?

Answer. I am delighted that we and our ITER partners are now agreeing to focus
our efforts on lower-cost options for this major step in fusion research. Within the
proposed three-year ITER extension period, we expect to provide decision-makers in
the four Parties with a broad range of options that will enhance the probability of
moving to joint construction of an attractive, affordable next step. We have not yet
stated what the U.S. might contribute to a lower-cost ITER. First we want to see
the outcome of the joint efforts to prepare lower-cost designs and assess the level
and nature of our fusion budget support from the Congress in the next few years.

Question. This Subcommittee funds two totally separate fusion programs; one in
defense and one in non-defense, and at least six different technologies all with the
goal of achieving controlled ignition; glass lasers, KrF lasers, heavy ion drivers, light
ion drivers, magnetic confinement, and pulsed power.

We are not going to fund all these technologies indefinitely. When are we going
to be able to make a down selection?

Answer. The Department does have two separate fusion programs, and, although
they are interrelated, they serve quite different missions.

The mission of Energy Research’s Fusion Energy Sciences program is to acquire
the knowledge base needed for an economically and environmentally attractive fu-
sion energy source. The understanding of ignition, or burning plasma physics, is a
key element of that knowledge base. We are depending on international collabora-
tion, in particular through ITER, for experimental exploration of burning plasma
physics. While the Fusion Energy Sciences program is predominantly focussed on
magnetic fusion research, it also contains a small component focussed on the energy
aspects of inertial confinement, especially the physics of heavy ion accelerators. We
are depending on the work of the Department’s Defense Programs to provide the
most important element of inertial fusion energy, namely the target physics.

The mission of Defense Programs’ Inertial Confinement Fusion program is to sup-
port stockpile stewardship, and the National Ignition Facility is a major element of
that program. An intermediate goal of the National Ignition Facility is an ignited
target driven by glass laser technology. Within the Inertial Confinement Fusion pro-
gram, other drivers are supported for near-term research and for possible future ap-
plications in the Stockpile Stewardship program. The light ion driver, however, has
been dropped and will not be supported after this year. The pulsed power program
and the KrF laser program are being funded to provide scientific results now for
Stockpile Stewardship and to understand their potential for future capability needed
by the Stewardship program.

The restructuring of the Fusion Energy Sciences program, mandated by Congress
in 1995, eliminated milestones for the development of fusion energy and resulted
in a science driven program with an emphasis on innovation, including increased
efforts in plasma science and on alternate concepts. A major issue for the magnetic
fusion community had been that we had “down selected” too soon in magnetic fu-
sion. The time to “down select” will be when the science is further developed so that
when the country is ready to proceed with the development of fusion energy, a fully
informed down select decision can be made.
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THOMAS JEFFERSON NATIONAL ACCELERATOR FACILITY

Question. Last year’s Appropriations Act recommended that the Department pro-
vide an additional $3 million for the operation of the accelerator at the Jefferson
Lab so the facility could operate for an additional 8 weeks.

Consistently, the conferees provided a $5 million increase for the program and no
other direction or earmarks.

Instead of increasing its budget as recommended, you provided the laboratory
with $2.3 million less than you said you would in your fiscal year 1998 request.

Why did you reduce the budget, and how did you spend that money on something
else without submitting a reprogramming request?

Answer. As described in the fiscal year 1998 columns of the Congressional Budget
requests for both fiscal year 1998 and fiscal year 1999, the Nuclear Physics program
provided Thomas dJefferson National Accelerator Facility (TJNAF) in fiscal year
1998 $1.25 million more than the budgets requested. Following recommendations by
TJINAF, the distribution of these funds between facility operations and research
support was optimized for support of the user program. Allocation of undistributed
general reductions at the “Science” appropriation total for prior year balances, train-
ing for contractor principal investigators, and other departmental and programmatic
priorities reduced the total funding available for research and operations objectives.
The Nuclear Physics program office is presently reviewing options for distribution
of its remaining fiscal year 1998 funds to optimize scientific output for fiscal year
1998.

The following table compares the fiscal year 1998 budget request with the current
estimate.

Thomas Jefferson National Accelerator Facility

[Whole Dollars]

Congressional request .........coceeiieriiiiiieniieeeee e $67,350,000
CUrrent eStimMAate ........c.ooveeiieieiici et $68,600,000

KYOTO ACCORD

Question. Mr. Reicher, I am uncertain about any correlation between greenhouse
gas emissions and global climate change. I am also worried that the restraints the
United States will have to impose on its energy choices in order to meet the Kyoto
Agreement targets will also restrain our economy. But, if one assumes a causal rela-
tionship between greenhouse gas emissions and global warming, isn’t it true that
capping emissions at 1990 levels still results in a continuing increase in greenhouse
gases in the atmosphere?

Answer. The relationship between greenhouse gas emissions and atmospheric con-
centrations of those gases is complex and is explored below. The simple answer is
that capping emissions at 1990 levels—with no further actions—would still result
in increased greenhouse gases in the atmosphere. The Kyoto agreement by itself will
not decrease concentrations of these gases but rather cut the rate of increase. Re-
ductions in concentrations within a time frame that significantly reduces the threat
of increased global warming will require more substantial and widespread emissions
reductions than those negotiated at Kyoto. However, the Kyoto agreement is a vital
first step for two reasons. First, in order to enable more substantial and widespread
emissions reductions in the future, policies must be put in place that accelerate the
use of advanced, low-emission technologies available today and new technologies
must be developed that can reduce emissions at relatively low cost. The agreement
reached in Kyoto is already motivating such actions and investments in several na-
tions. The Climate Change Technology Initiative proposed in the fiscal year 1999
budget request is in fact the Administration plan to develop and accelerate the use
of key technologies in the buildings, industry, transportation and power sectors that
will play key roles in reducing emissions while simultaneously providing environ-
mental benefits and cost savings in the nearer term. Second, the longer the world
remains on the present path of emissions growth, the more difficult it ultimately
may be to reduce concentrations to acceptable levels. Even cutting the rate of emis-
sions growth in the near term will make reaching long term targets less difficult.

The atmospheric concentrations of important greenhouse gases have grown sig-
nificantly from pre-industrial levels to the present day. For example, the concentra-
tion of carbon dioxide has increased from a pre-industrial level of 275 parts per mil-
lion by volume (ppmv) to 360 ppmv in 1992, while methane has increased from 700
parts per billion (ppbv) to 1720 ppbv. Most scientists now agree that these increases
are responsible for a human-induced, discernable effect on the Earth’s climate sys-
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tem. These increases in atmospheric concentrations of these greenhouse gases di-
rectly result from increased emissions of these gases from human-related activities.
However, concentrations rise much more slowly than emissions and the gases per-
sist in the atmosphere long after they are emitted. Carbon dioxide has an atmos-
pheric lifetime of 50 to 200 years, methane about 12 years, and nitrous oxide about
120 years. This means that there is a significant time lag between the moment that
these gases are released into the atmosphere and the time when the gases are
cleansed out of the atmosphere through natural processes. Thus, as noted above,
taking an initial step is extremely important and increased investments in energy
efficient and clean energy technologies are of vital importance to reducing emissions
in the future.

Question. If our objective is to stabilize the levels of greenhouse gases in the at-
mosphere, maybe at two times the pre-industrial level, and support a growing world
population with developed economies, don’t we need a whole different set of tech-
nologies like fission and fusion to meet base-load energy requirements?

Answer. The challenge that global climate change poses requires a comprehensive,
multi-year technology approach. There is no single technology—or even a small set
of technologies—that is likely to be able to meet this challenge. Rather, a diverse
portfolio of technologies that meets our needs in the near to long term is required.
It is critical that our nation begin to invest in this portfolio of technologies that can
lower the mid- to long-term costs of reducing greenhouse gas emissions—especially
since other nations are racing to develop these technologies. Such a portfolio—in-
cluding energy efficiency, low-carbon energy production and carbon sequestration
technologies—will require many years to develop, so it is critical that we begin this
work now to minimize costs. In addition, development and widespread use of this
technology portfolio will likely provide many other benefits—including reduced en-
ergy costs, increased energy security, improved urban air quality, and greater U.S.
competitiveness.

This portfolio will include a wide range of technologies that will provide opportu-
nities in the near to mid term, long term and very long term. Several recent studies
have examined the potential role technology can play in reducing greenhouse gases.
The study “Scenarios of U.S. Carbon Reductions: Potential Impacts of Energy Tech-
nologies by 2010 and Beyond,” by five leading national laboratories, concluded that
accelerated use of energy efficiency and low-carbon technologies and development of
new technologies could substantially cut the cost of reducing U.S. greenhouse gas
emissions. The report of the President’s Committee of Advisors on Science and Tech-
nology, “Federal Energy Research and Development for the Challenges of the 21st
Century,” recommended expansion of a number of national energy R&D programs
and targeted energy efficiency and renewable energy programs for the greatest in-
creases in funding. In the development of the Climate Change Technology Initiative,
the Administration weighed the potential of various opportunities across tech-
nologies and time periods. The budget proposal supports a portfolio that balances
nearer term opportunities with longer term investments.

Between the present and 2010, the largest opportunities for emissions reductions
are in making more efficient use of fossil and nuclear fuels. These energy sources
account for over 90 percent of current energy use and will continue to dominate en-
ergy markets for some time. Energy efficiency technologies produce equivalent en-
ergy services from less primary energy—thus lowering emissions for those energy
services. Technologies such as advanced automobiles and trucks, high efficiency mo-
tors, industrial combined heat and power systems, and high efficiency lighting and
building equipment can substantially cut the rate of growth in greenhouse gas emis-
sions. Many of these technologies are available today—the opportunity in the near
term is to accelerate the use of those available today while developing even more
efficient technologies for the future. While some clean energy technologies—includ-
ing renewable energy and higher capacity factors at current nuclear plants—will
also play a role in this time frame, most of the low-cost emission reductions are like-
ly to be due to investments in energy efficiency.

By 2010, a portfolio of clean energy technologies—including an array of low-cost
renewable energy, fuel cells, high-efficiency coal power, and improved nuclear power
technologies will play an increasingly important role. The restructured electricity
environment will also likely favor highly efficient generation technologies, environ-
mentally-friendly energy sources and distributed power. These technologies will en-
able further emissions reductions that are not economically viable today. After 2020,
a new generation of energy technologies—brought about by R&D investments we
begin today—will enable even greater emission reductions. These technologies in-
clude widespread use of a variety of carbon sequestration methods; advanced nu-
clear fission; very low cost advanced renewable energy; energy plexes that produce
power, clean fuel and chemical products; advanced industrial processes; fusion
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power; and others that we cannot foresee. These advanced technologies will be ex-
tremely important, but the many components of the overall technology portfolio—
both today’s technologies and those in the future—will have important roles in
meeting the challenge of global warming.

Question. This week’s Science magazine includes an article co-written by a Sandia
scientist that claims China’s demand for oil and coal over the next two decades will
offset any gains from the Kyoto Accord. How big a percentage reduction in annual
global greenhouse gas emissions will occur because of the Kyoto Accord?

Answer. The goal set at Kyoto is to reduce global greenhouse gas emissions from
the Annex I nations 6-8 percent below their emissions in 1990 in the period of 2008
to 2012. From this, one can estimate the percentage reduction in annual global
greenhouse gas emissions that will occur because of the Kyoto Accord.

Global emissions of greenhouse gases in 1990 were 6,000 million metric tons of
carbon equivalent (MMTCE). Of this, about 5,830 MMTCE were from the use of fos-
sil fuels. Annex I nations emitted about 3,775 MMTCE greenhouse gases in 1990.
If all Annex I nations comply with the Kyoto agreement, at the levels prescribed
in the treaty, these nations would emit about 3,560 MMTCE per year in the year
2010. This reduction amounts to about 215 MMTCE below their 1990 levels of emis-
sion and considerably lower than emissions forecast in the absence of an agreement.
This reduction of 215 MMTCE is a 3.6 percent reduction in total annual global
greenhouse gas emissions from Annex I and non-Annex I nations relative to the
total 1990 level.

RENEWABLE ENERGY

Question. The Energy Information Administration reports that, of total energy
consumption in the United States, non-hydroelectric renewable energy was: 3.6 per-
cent in 1991, 3.8 percent in 1992, and 3.7 percent in 1993, 1994, and 1995—the last
year for which the Administration has compiled data.

With all the money we have put into this program, why can’t renewable energy
expand its market share?

Answer. More recent data presented by the Energy Information Administration
(EIA) in its 1998 Annual Energy Outlook (Table A17) for non-hydro electric genera-
tion (in billion kilowatt-hours) is as follows:

48.4
44.5
45.8
53.6
63.6
74.7

This data shows a reduction in non-hydro renewable generation in the U.S. from
1994 to 1996, due to decreases in geothermal and biomass electric generation associ-
ated with the expiration of older, higher-priced power purchase contracts. More gen-
erally, the combined impacts of uncertainty from electricity restructuring, lower
competing fossil fuel prices, and continued increases in competing gas turbine gen-
eration efficiencies have slowed the renewable energy generation in the U.S. last
several years.

In other parts of the developed world, where electricity prices are higher, and pub-
lic policy attention has been placed on non-technical barriers to renewables deploy-
ment, market expansion has been considerably greater (e.g., in Japan, where photo-
voltaic systems are being widely deployed, and in Germany, where the number of
wind and photovoltaic systems is growing rapidly). In less developed parts of the
world, where many people lack access to grid- supplied electricity, renewable elec-
tricity systems are making significant inroads, often being the lowest-cost option for
bringing electrification to rural areas. As a result, global sales of photovoltaic sys-
tems have grown at more than 20 percent annually over the past seven years, and
U.S. market share has climbed to more than 40 percent. This trend should continue
in the future as renewable energy costs are further reduced by the Department’s
joint R&D programs with industry, and public policy concerns increase market de-
mand for clean energy sources. While utility industry restructuring may have tem-
porarily slowed renewable energy in-roads, restructuring will also provide opportu-
nities. The growth in consumer choice over electricity providers will result in signifi-
cant expansion of “green” supply programs. The number of States that establish re-
newable energy portfolio standards in concert with restructuring legislation will

grow.
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RENEWABLE ENERGY

Question. According to the Energy Information Administration, solar technologies
now produce 8-one hundredths of a percent of total energy consumption, and wind
energy produces 3-one hundredths of a percent of total U.S. energy consumption.

What percentage do you predict they will produce by 2010?

Answer. The Energy Information Administration (EIA) is a semi-independent ele-
ment of the Department of Energy that collects and analyzes energy data and pro-
vides status summaries and outyear forecasts. Their objectivity and avoidance of
bias are unquestioned within the Department and, we believe, by many outside as
well. However, EIA acknowledges that models used to forecast energy trends and
future fuel demand do not account for technology improvements, policy changes,
new legislation, or institutional metamorphoses such as utility restructuring. For
these reasons, EIA projections of adoption rates for renewable energy systems—a
group of energy technologies subject to continuing technical advancements and pol-
icy treatment—are traditionally low.

Over the next 10-12 years, the emergence of portfolio standards, “green” pro-
grams, new Federal or State legislation on utility restructuring and increasingly
stringent clear air standards will influence the penetration rate of renewable sys-
tems. The steady stream of technology improvements over the same period will re-
sult in more competitive products and systems. The net effect of these changes will
be greater renewable energy penetration than the modest in-roads projected by EIA
on business-as-usual assumptions.

We believe that wind will contribute approximately 9,600 MW to the nation’s new
electric capacity needs by 2010. We expect that the solar technologies (photovoltaics,
solar thermal electric, wood and non-cogeneration biomass under EIA’s definition)
will add an additional 7,800 MW during the same time period. The 17,400 total
megawatts represents approximately 8 percent of the 200,000+ MW new capacity
EIA pr(f)jlects as needed by 2010—a substantial contribution for these two classes of
renewables.

RENEWABLE ENERGY

Question. The Energy Information Administration also forecasts that, between
now and 2020, coal prices will drop 28 percent while natural gas prices will slightly
increase. Do you estimate the United States will burn more or less coal in 2020 than
it does today?

Answer. The Reference Case of the Energy Information Administration’s Annual
Energy Outlook 1998 projects that coal consumption will rise from 20.9 quads in
1996 to 25.6 quads in 2020. By 2020, an estimated 90 percent of this coal will be
used to generate electricity at base load power plants. However, this projection is
a “business as usual” forecast that explicitly assumes that there are no changes in
policy or major changes in technology. In other words, it assumes that the U.S. does
little or nothing to change its energy or environmental emissions trajectory. Accord-
ing to several recent studies, changes in policies and technologies could reduce fu-
ture coal consumption.

The report “Scenarios of U.S. Carbon Reductions: Potential Impacts of Energy
Technologies by 2010 and Beyond”, quantifies the potential for energy efficient and
low-carbon technologies to reduce carbon emissions in the U.S. In this study’s “high-
efficiency, low-carbon scenario”, coal use for electricity generation decreases 24 per-
cent by 2010—resulting in a drop in annual coal consumption of about 5 quads by
that year. This translates into essentially no growth or a slight decrease in future
coal consumption. This scenario assumes increased end-use efficiency in buildings
and industry (decreasing electricity demand), increased use of natural gas for elec-
tricity generation and a domestic carbon emissions permit trading system with per-
mits priced at $50 per ton of carbon. Bringing about such a scenario will require
aggressive development of advanced technologies and concurrent policies to acceler-
ate their use.

While the potential exists to significantly reduce coal consumption, it is likely that
coal consumption will rise at least somewhat over the next 20 years. Under any
plausible scenario, coal will continue to be an important part of the U.S. energy mix
far into the future. It is therefore vitally important to develop technologies that en-
able coal to be used with minimal environmental impact. The Department is there-
fore proposing to expand R&D on high-efficiency coal power generation technologies
and carbon sequestration. The new power technologies—such as integrated gasifi-
cation combined cycle and fuel cells—will produce more power and fewer emissions
from a given amount of coal. Sequestration technologies will enable the removal of
carbon from fuels, emission streams or the atmosphere directly and the permanent
storage of this carbon through a variety of means. The combination of high effi-
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ciency power generation and carbon sequestration technologies will enable both our
industrialized nations and coal-dependent developing nations such as China to con-
tinue to use coal even in a greenhouse gas-constrained future.

FUNDING SHORTFALL

Question. 1 do not think the Subcommittee will be able to provide a 37 percent
increase in Solar and Renewable Energy programs. Would you provide the Commit-
tee your recommendations of the allocation of funding at the current level?

Answer. Increased investments in renewable energy technology R&D are of criti-
cal importance to the nation. These technologies will improve local environmental
quality, improve the diversity and security of our energy supply, reduce greenhouse
gas emissions, and improve our long-term competitiveness. These technologies are
of critical importance to meeting the energy and environmental challenges of our
times and of the next century. However, we also recognize the existence of budget
constraints and will work closely with the committee to identify priorities.

ELECTRICITY RESTRUCTURING

Question. The Energy Information Administration predicts in its December An-
nual Energy Outlook that renewable energy technologies are expected to penetrate
markets at a slower pace than previously forecast due to electricity restructuring
and increased competition with fossil fuel technologies. Do you agree with the En-
ergy Information Administration assessment?

Answer. While their assessment may be likely in the very short term, I do not
agree with the Energy Information Administration’s forecast for renewable energy
technologies for the medium and long term. It is important to understand that the
Annual Energy Outlook (AEO) reference case forecast is a projection of current poli-
cies into the future. It is a continuation of “business as usual” into the future. The
penetration of renewable energy technologies in the current AEO is lower than in
the previous edition primarily because of projected lower generation costs and elec-
tricity prices. All else equal, these factors will tend to decrease renewable energy
electricity generation. However, there are several factors in restructuring not consid-
ered in that forecast that will likely increase the use of renewable energy. These
factors include: (1) the ability of retail consumers to choose electricity suppliers and
the demonstrated consumer preference for “green power”; (2) the creation of renew-
able energy portfolio standards that require a minimum percentage of renewable
electric power in some states; (3) the creation of state funds to accelerate the devel-
opment and deployment of renewable energy technologies; (4) the likely increase in
distributed power applications; and (5) more stringent environmental requirements.

Retail competition will enable consumers to select their power supplier based on
price and other characteristics. Many utility and consumer surveys have suggested
that an important selection criterion will be lower levels of emissions from a particu-
lar company. Many utilities have established green power programs in which con-
sumers can voluntarily purchase electricity from renewable energy sources such as
wind or photovoltaics for a modest price premium. Not only have these programs
proved popular, but in some cases the utility offering the program cannot keep up
with the consumer demand for this product. Retail competition will likely stimulate
similar green power programs across the country—potentially increasing the market
share of renewable energy.

Several states have established renewable energy portfolio standards or funds to
accelerate the development and deployment of renewable energy as part of their re-
structuring legislation. These actions have been taken for many reasons, including
diversifying the state electricity supply, facilitating the development of the clean en-
ergy industry, and increasing a state’s options for compliance with environmental
regulations. Like consumer choice, these actions are likely to increase the use of re-
newable energy for electricity generation.

Restructuring is very likely to increase the use of smaller, distributed power gen-
eration. Such generation will be close to the consumer and be modular in nature.
An example is a combined heat and power system in an industrial plant that will
economically produce both electricity and steam—with excess electricity sold to a
power company. Other distributed systems likely to be of increased interest include
small turbines, fuel cells, biomass combustion, wind and photovoltaics. Currently,
major barriers exist that discourage such systems, but many of these barriers will
disappear under restructuring.

Finally, the more stringent national air emissions standards for NOy, ozone and
particulates could make renewable energy technology options more attractive in
many situations across the country. Since these technologies emit few or no emis-
sions, their attractiveness relative to conventional fossil energy electricity genera-
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tion could increase. This change, especially when coupled with the likely increase
in distributed generation, could tend to increase the use of renewable energy.

The Comprehensive Electricity Competition Plan just released by the Administra-
tion includes several features that will stimulate renewable energy market penetra-
tion as described above. These features include: retail competition in electricity mar-
kets; consumer information required from all electricity companies on generation
sources and emissions; a federal renewable portfolio standard; a $3 billion per year
public benefit fund to provide matching funds to States for activities such as devel-
opment and demonstration of emerging technologies, particularly renewables; net
metering for small independently-owned renewable electricity projects to enable
electricity sales from those projects; and interstate trading of NOx credits. Each of
th(lese factors, if enacted, will tend to increase the use of renewable energy tech-
nologies.

One additional factor not considered in the EIA forecast of renewable penetration
is that rapid growth in international sales by U.S. renewable energy manufacturers.
While the total production level in, for example, the photovoltaics industry is still
modest, the rate of growth is 20-40 percent per year. This is allowing manufactur-
ers to increase production volume and decrease unit costs. Higher production levels,
albeit driven to export sales, will drop the domestic costs of these technologies. All
else equal, this will also tend to increase the market penetration of renewable en-
ergy technologies.

In sum, while the projected lower electricity prices under restructuring will tend
to decrease the use of renewable energy technologies, a variety of other factors will
tend to increase their use. With so many uncertainties in the future evolution of
electricity markets it is difficult to make a prediction, but it is anything but certain
that the use of renewable electricity will decline. In fact, renewable energy penetra-
tion may increase as electricity markets evolve.

ELECTRICITY RESTRUCTURING

Question. What provisions will the Administration propose be included in an elec-
tricity restructuring bill to encourage the use of renewable energy sources?

Answer. The attached provisions affecting renewable energy are excerpted from
The Comprehensive Electricity Competition Plan. The Administration’s Comprehen-
sive Electricity Competition Plan will result in lower prices, a cleaner environment,
increased innovation and government savings. The Department of Energy estimates
that retail competition will save consumers $20 billion a year on their electricity
bills. This translates into direct savings to the typical family of four of $104 per year
and indirect savings, from the lower costs of other goods and services, of $128 per
year. Thus, total savings for a typical family are estimated to be $232 a year.

Competition will also produce significant environmental benefits through both
market mechanisms and policies that promote investment in energy efficiency and
renewable energy. We expect the Electricity Competition Plan to produce significant
environmental benefits through these policies. Provisions of the plan that will facili-
tate the use of renewable energy include:

—A Public Benefits Fund that will provide matching funds to States of up to 1.0
mill/kWh, ($3 billion a year) to finance energy efficiency, renewable energy and
other public benefit programs;

—“Green labeling” provisions to help consumers identify and choose power from
environmentally friendly generators including renewable energy;

—A Renewable Portfolio Standard, to require that at least 5.5 percent of elec-
tricity sales be generated from non-hydroelectric renewable sources, subject to
a cost cap; and

—Trading authority for NOx emissions, to facilitate cost-effective, market-driven
NOyx reductions—which will encourage investment in low- and zero-emissions
technologies such as renewable energy.

QUESTIONS SUBMITTED BY SENATOR REID
NUCLEAR ENERGY

Question. Dr. Krebs, your submitted statement identifies clearly the priorities of
the Office of Energy Research but does not include an effort to find new methods
of disposing of nuclear waste. Would any of the $332.6 million requested for Nuclear
Physics or $392.6 million requested for Biological and Environmental Research be
applied to finding ways to store nuclear waste?

I would note that Senator Domenici has been addressing the question of the fu-
ture of nuclear power and as I see it, the cost and social acceptability are two prin-
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cipal obstacles to nuclear power. Your office, which studies the nature of the nu-
cleus, ought to be examining the disposal question.

Answer. The mission of the Office of Energy Research programs is to develop and
provide the knowledge base for the Department of Energy; disposal of nuclear waste
is the responsibility of other programs within the Department.

There are, however, a number of activities within the Office of Energy Research
that provide fundamental science in support of the disposal of nuclear waste.

In this context, Nuclear Physics (NP) manages the U.S. Nuclear Data Network,
which evaluates and makes available the latest data on-line; the Nuclear Physics
program also maintains the Oak Ridge Electron Linear Accelerator, which is avail-
gble to other programs within DOE for the purpose of obtaining specialized nuclear

ata.

Similarly, Biological and Environmental Research (BER) does not fund research
on processing or storage of nuclear waste, but it does support research that might
be applicable to storage of civilian nuclear waste, for example research into new in-
strumentation for characterization and monitoring of radioactive materials in the
environment. Such research could result in new instrumentation that would also be
useful for monitoring stored nuclear wastes.

Perhaps the largest activity within the Office of Energy Research that focuses di-
rectly on nuclear waste disposal is associated with the Environmental Management
Science Program. This program is jointly managed by the Office of Energy Research
and the Office of Environmental Management (EM) and is funded from EM’s appro-
priation. This program focuses on the cleanup of the former weapons development
sites within the DOE complex and includes research associated with the disposal
of both high level and mixed radioactive waste. Current support for these areas is
about $10.2 million per year.

Within the Basic Energy Sciences program, we support about $10.5 million in
broad based fundamental studies of separations, chemistry and spectroscopy of the
actinides and their daughter products. These studies provide the fundamental un-
derstanding that is necessary in order to ensure their ultimate safe disposal by
whatever technology is deployed. In addition, the Basic Energy Sciences program
has, within the past three years, sponsored two well publicized workshops that iden-
tified fundamental scientific research needs and opportunities with respect to radi-
ation effects in glasses and crystalline ceramics for the immobilization of high-level
nuclear waste and the disposal of plutonium. The scientific publication of the find-
ings from these workshops in open scientific literature makes it likely that the Basic
Energy Sciences program will be receiving some high scientific quality research pro-
posals that fall within the priority needs that were identified. The Basic Energy
Sciences program is currently funding two projects that are concerned with under-
standing and developing reliable predictive models for the degradation of primary
radioactive waste hosts.

We are also working with the Office of Nuclear Energy Science and Technology
to establish a new directed science program, the Nuclear Energy Research Initiative
(NERI). Planning activities for this program include a workshop to be held April 23—
24, 1998, that will include researchers from the physics, chemistry and materials
communities supported by the Office of Energy Research and the nuclear engineer-
ing community supported by the Office of Nuclear Energy. The workshop will focus
on research needs and opportunities that can build on the more fundamental activi-
ties within the Office of Energy Research.

HYDROGEN

Question. In last year’s appropriation for the Department of Energy, $3 million
was put within the Office of Energy Research for hydrogen research. Could you ex-
plain what efforts were made with this funding?

Answer. There is confusion regarding the $3 million identified in the fiscal year
1998 Energy Research budget for hydrogen research. To clarify the main point, at
the request of the House Appropriations Committee, the Office of Energy Research
was asked to identify ER funded research in fiscal year 1998 that supported the ac-
tivities of the Office of Energy Efficiency and Renewable Energy’s (EE) programs in
solar and renewable energy. Within the $44 million of ongoing ER activities that
were identified, $3 million supported the hydrogen program in EE. I would be
pleased to provide a listing of current projects supported in fiscal year 1998. It is
again noted that these are ongoing activities within the base program of the Depart-
ment’s request and do not represent any added funds by the Congress.

Dr. Mary F. Roberts, Boston College, “Osmoregulation in Methanogens.”

Dr. Laurens Mets, University of Chicago, “Molecular genetic analysis of biophoto-
lytic hydrogen production in green algae.”
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Dr. Michael W.W. Adams, University of Georgia, “The Metabolism of Hydrogen
by Extremely Thermophilic Bacteria.”

Dr. William B. Whitman, University of Georgia, “Biochemistry and Genetics of
Autotrophy in Methanococcus.”

Dr. Ralph S. Wolfe, University of Illinois, “Studies on the Microbial Formation of
Methane.”

Dr. Robert J. Maier, Johns Hopkins University, “Bacterial Nickel Metabolism for
Hydrogenase Synthesis.”

Dr. Judy Wall, University of Missouri, “Genetics and Molecular Biology of Hydro-
gen Metabolism in Sulfate Reducing Bacteria.”

Dr. John N. Reeve, Ohio State University, “Structure and Regulation of
Methanogen Genes.”

Dr. Michael J. Mclnerney, University of Oklahoma, “Energetics and kinetics of
syntrophic aromatic degradation.”

Dr. Daniel J. Arp, Oregon State University, “Characterization of the Genes In-
volved in Nitrification.”

Dr. Louis Sherman, Purdue University, “A Genetic Analysis of the Lumenal Pro-
teins of the Photosystem II 02-evolving Complex in Cyanobacteria.”

R. Eisenberg, University of Rochester, “Photochemistry of Platinum Group Ele-
ments: Applications to Energy Conversion and Bond Activation.”

E. Greenbaum, Oak Ridge National Laboratory, “Kinetics of Enzyme-Catalyzed
Processes.”

J.K. Hurst, Washington State University, “Membrane-Organized Chemical
Photoredox Systems.”

T.E. Mallouk, Pennsylvania State University, “Electron Transfer Reactions in
Microporous Solids.”

N. Sutin, C. Creutz, Brookhaven National Laboratory, “Thermal, Photo-, and Ra-
diation-Induced Reactions in Condensed Media”, “Solar Hydrogen-Related Projects
in the Division of Chemical Sciences.”

Question. Assuming general science research still needs to be done with hydrogen,
wouldn’t funds be used effectively if there is coordination with hydrogen applications
and technologies within Energy Efficiency and Renewable Energy office under As-
sistant Secretary Dan Reicher?

Answer. Coordination through effective communication between basic and applied
research programs benefit both offices. Effective communication provides a mecha-
nism to funnel new fundamental discoveries to a focused program in technology re-
search and development while problems that come up in applied programs are often
a source of good fundamental questions. The Office of Energy Efficiency and Renew-
able Energy (EE) and the Office of Energy Research (ER) have acknowledged the
need for improved communication. On November 12, 1997, the staff from both of-
fices met to discuss numerous activities currently underway and what future activi-
ties were being considered. The development of new mechanisms for encouraging
fuller exchanges between the two offices will be a continuing activity. Within the
hydrogen area, two technical staff from ER will participate in the annual program
review of EE’s hydrogen program in April 1998. Discussions have been initiated on
establishing a more formal coordination mechanism within the Department similar
to the Hydrogen Energy Coordinating Committee.

LOPSIDED BUDGET REQUEST

Question. In a budget request that is lopsided in its increases and decreases,
“Basic Energy Sciences” receives a 25 percent increase raising the allocation to
$836.1 million. This program would be the link, as I see it, of the sciences to the
Climate Change Initiatives of the Administration. Would it be correct to say that
if there were no Global Climate Change Treaty this year that you would not need
the entire $836 million?

Answer. The Basic Energy Sciences budget request shows an increase of $168.8
million. Three main activities account for this increase, the largest of which is the
Spallation Neutron Source (SNS), a project that is independent of our activities re-
lated to the Climate Change Technology Initiative (CCTI). The three activities that
constitute the main components of the increase to the BES budget are: (1) initiation
of Spallation Neutron Source (SNS) construction; (2) Scientific Facilities Utilization;
and (3) carbon management science.

Initiation of Spallation Neutron Source (SNS) Construction. Fiscal year 1999
funding of $157.0 million is requested for the SNS Project to begin Title I design
activities, initiate subcontracts and long-lead procurements, and continue critical re-
search and development work necessary to reduce technical and schedule risks. The
$128.4 million in construction and $28.6 million in research funding in fiscal year
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1999 is an increase of $134.0 million over the $23.0 million for SNS research in fis-
cal year 1998.

Scientific Facilities Utilization. Fiscal year 1999 funding of $317 million is re-
quested to maintain support of the scientific user facilities, an increase of $46.0 mil-
lion over fiscal year 1998. Research funding for the SNS accounts for $28.6 million
of this increase. The remainder, $17.4 million, includes increases for the synchrotron
radiation light sources and for the neutron scattering facilities to adjust for in-
creased cost-of-living expenses. In addition, funds are provided to the National Syn-
chrotron Light Source for increased support for users; to the light source community
for instrumentation and beamline construction at the light sources; and for in-
creased research activities at the Combustion Research Facility, which will complete
construction of Phase II in fiscal year 1999.

Carbon Management Science. A fiscal year 1999 funding increase of $16.0 million
is requested for carbon management science. This research will build on the
strengths of current Energy Research programs and promises maximum impact in
the area of carbon management. Focus areas include: science for efficient tech-
nologies; fundamental science underpinning advances in all low/no carbon energy
sources; and sequestration science. The research activities will be important in
maintaining fossil fuel production and use in an environment more and more at-
tuned to greenhouse gas emissions.

The remaining $1.4 million increase is the result of several offsetting increases
and decreases throughout the program.

Question. In the “Computational and Technology Research,” which has a $10 mil-
lion increase, you have written that this Program “builds on the existing capabilities
and skills of universities, national laboratories, and industrial research institu-
tions.” Would you explain why some of the work done in the “Mathematical, Infor-
mation and Computational Sciences” Activities is not duplicative of the work done
at private firms, and educational institutions?

Answer. The work in Mathematical, Information and Computational Sciences is
carefully managed to avoid duplication of efforts.

First, the work funded by this office is focused on providing advanced tools and
research in mathematics needed to accomplish the Department of Energy’s missions.

Second, the work is also focused at the leading edge of technology to support the
Department of Energy’s requirements. In this area there is either no significant in-
dustrial investment or we form partnerships with industrial researchers to ensure
that there is no duplication. In fact, many of the technologies and tools developed
in the Mathematical, Information and Computational Sciences program, such as the
High Performance Parallel Interface (HiPPI), are adopted as industry standards
after our research has provided the scientific and technical basis.

Third, a significant fraction of this research (about 35 percent) is conducted at
educational institutions. There are two reasons for this: to make the best use of re-
search funding by taking advantage of the intellectual resources at U.S. univer-
sities; and to encourage the education of graduate students in mathematical and
computational sciences to fill future national and DOE personnel requirements.

Finally, through meetings of the working groups formed by the Computing, Infor-
mation, and Communications Research and Development Committee of the National
Science and Technology Council there are ongoing discussions with program man-
agers at other Federal agencies to coordinate our research efforts in these areas and
avoid duplication.

Question. Dr. Krebs, there is in total a significant increase in your budget, focus-
ing on many activities, like the fragile histidine triad and the Spallation Neutron
Source, that few up here in the Congress fully grasp. Yet, you want us to take it
on your word, which we often do, that these activities are essential to our national
interest. At some point I will venture that our faith will weaken; but will you be
able to provide greater evidence that these activities are essential?

Answer. The two activities mentioned in this question—the determination of the
structure of the fragile histidine triad and the construction of the Spallation Neu-
tron Source—are very different activities, yet both represent years of strong and en-
during support and recommendations from the broad scientific communities. The de-
termination of the structure of the fragile histidine triad represents early results
from the Advanced Photon Source. The initiation of construction of the Spallation
Neutron Source represents our commitment to fulfill the recommendations of the
scientific community put forth since 1984 to construct major scientific user facilities
for photon and neutron science studies. Indeed, the Advanced Photon Source was
one of the four facilities recommended at that time.

The Advanced Photon Source (APS)—our newest and largest synchrotron radi-
ation light source—was commissioned in May, 1996, and promises significant ad-
vances 1n fields ranging from materials science to biology. The highlight in my budg-
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et testimony on the structural determination and biochemical analysis of the human
fragile histidine triad (FHIT) protein is one of the recent results from work at the
APS. The FHIT protein is a member of the histidine triad family of proteins and
derives from a fragile site on human chromosome 3. It is commonly disrupted in as-
sociation with human cancers, although definitive evidence supporting its role as a
tumor suppresser has yet to be elucidated. The new crystal structure shows that
FHIT is similar to another histidine triad (HIT) family member that was also solved
at APS, which is highly conserved throughout mammalian evolution. The data also
show that, contrary to previous studies, FHIT catalysis is not metal dependent.
Structural and biochemical analyses of these different HIT proteins using DOE fa-
cilities such as APS will better focus the search for their functions in living systems.

The Spallation Neutron Source is a major scientific user facility for neutron scat-
tering that will be used by 1,000—2,000 scientists from academia, industry, and na-
tional laboratories annually. We have been working for two decades with the sci-
entific community to envision this next-generation neutron scattering facility for
basic and applied research and for technology development in the fields of con-
densed matter physics, materials sciences, magnetic materials, polymers and com-
plex fluids, chemistry, and biology. The need for the SNS dates to the 1970’s and
the 1980’s when the scientific community became increasingly concerned about the
state of neutron sources in the U.S. In 1984, the broad-based National Research
Council study “Major Facilities for Materials Research and Related Disciplines”
chaired by Frederick Seitz and Dean Eastman recommended the following four fa-
cilities: (1) a 6 GeV synchrotron radiation light source, which became the Advanced
Photon Source at Argonne National Laboratory; (2) an advanced, high-flux, steady-
state neutron source, which became the Advanced Neutron Source, terminated in
1995; (3) a 1-2 GeV synchrotron radiation light source, which became the Advanced
Light Source at Lawrence Berkeley National Laboratory; and (4) a high-intensity
pulsed neutron facility, which is the Spallation Neutron Source. The Secretary of
Energy’s Energy Research Advisory Board reviewed the National Research Council’s
report and recommended to the Secretary in June 1985 that “the prerequisites and
scientific priorities set down in the Major Materials Facilities Report are consistent
with the needs of the Department and are in the best interest of the Nation.” Since
that time, many committees impaneled by the National Research Council and the
Department of Energy have reaffirmed the recommendations of the Seitz-Eastman
report. We anticipate that within a short time after the commissioning of the SNS,
we will be reporting results of similar impact to those noted above for the Advanced
Photon Source.

Question. Or in the alternative, can you prioritize the activities in which you are
engaged?

Answer. As stated in my testimony before you, the highest program priorities in
fiscal year 1999 are to move the U.S. toward international leadership in neutron
science, provide leading-edge science related to climate change, maintain scientific
user facilities utilization, develop DOE applications and technologies for the Next
Generation Internet, and renew our commitment to science education to tap the
human resources of the National Laboratories to ensure an adequate supply of sci-
entists and engineers for the future.

ECONOMIC COMPETITIVENESS

Question. Your submitted statement points out that partnerships assist America’s
technological expertise and competitive advantage in the development of clean en-
ergy technologies. When we address the marketplace for technologies, some critics
suggest that the department’s involvement in the marketplace is a crutch for other-
wise failing business and pushing technologies that society doesn’t want, what’s
your response to that criticism?

Answer. The Office of Energy Efficiency and Renewable Energy forges partner-
ships with private and public sector organizations for several reasons. First, these
partnerships ensure that our technology R&D is highly relevant to the marketplace.
Second, they provide opportunities for cost-sharing. Third, they provide opportuni-
ties to field test the resulting technologies in order to provide useful feedback to the
R&D effort. Finally, they provide opportunities for pre-commercial deployment that
bring down initially high production costs. Technology R&D partnerships are typi-
cally established through a competitive solicitation process and only pursued sub-
stantial interest is demonstrated in the marketplace. This avoids the problem of
“pushing technologies that society doesn’t want”. In addition, we only pursue R&D
for technologies that have clear public benefits—such as emissions reductions, de-
creased oil use or other broad public benefits. Technologies that would only benefit
the manufacturers or a narrow segment of society are not supported.
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The competitive process of selecting partners also ensures against providing a
“crutch for otherwise failing businesses”. Partnerships are generally formed with
broad industry representation or a collection of organizations—less often with indi-
vidual firms. However, when individual firms are chosen, the selection criteria en-
sure that our partners are strong and will be able to perform the necessary work
over the life of the relationship. Further, such partnerships with individual firms
require the broader transfer of the particular technology once the R&D effort is com-
pleted so that a broad cross-section of industry benefits from the R&D work.

SOLAR AND RENEWABLE ENERGY

Question. Could you walk us through the measurable accomplishments of, and the
need for a $72 million increase in, the Utility Technologies program?

Answer. Progress in renewable energy development in the 1990’s has opened sig-
nificant opportunities for these systems to make near term, competitive contribu-
tions to the Nation’s growing electricity demand—a demand that is outstripping
forecasts due to the extended economic growth currently underway. Incremental
technical advances coupled with field verification of performance and reliability are
the critical steps needed for industry to invest heavily in renewable electricity. The
nation benefits to the extent that renewable systems displace new fossil plants and
avoid increasing our overall level of emissions while retaining price stability in the
electric sector.

The Office of Utility Technologies (OUT) has increased its efforts at tracking ac-
complishments and program progress for the past several years, as the Office pre-
pares for the mandated fiscal year 1999 reporting requirements under the Govern-
ment Performance and Results Act. For fiscal year 1997 and fiscal year 1998, our
accomplishments include:

Photovoltaics.—Advances have occurred in the underlying technology base, in the
applications served, and in the cost of delivered energy; the following examples are
representative.

Thin film PV cells are lower cost and more easily manufactured in larger sizes
than traditional single crystal cells but are less efficient (usually single digits); the
program recently achieved 12 percent sunlight-to-electricity efficiency on thin film
amorphous silicon laboratory cells, a world record for this type of silicon.

Transition from small laboratory PV cells to large area PV modules usually causes
efficiency loss of 3 or 4 percentage points due to wire contacts and framing, often
resulting in thin film modules in the 5-7 percent efficiency range; a DOE contractor
has commercialized a cadmium-indium-selenide think film module that achieves 9.5
percent efficiency.

DOE developments have led to commercialization of a photovoltaic roofing shingle
which won awards for best new product of the year from both Popular Science and
Discover magazines.

Delivered energy costs from NASA’s PV arrays were in the $5.00/kWh range at
the start of DOE’s R&D program; today’s output energy is under $0.20/kWh and
$0.12/kWh or lower appears to be only a year or two away.

Wind Energy Systems.—For certain applications in selected locations, wind tur-
bines offer a competitive alternative to conventional systems. This results from DOE
supported technical and economic advancements.

A new airfoil optimized by the National Renewable Energy Laboratory (NREL) for
the wind turbine environment has increased energy capture by 20-30 percent over
the helicopter blade or aircraft wing airfoils previously used; this is achieved at no
increase in rotor cost and testing indicates that rotor life is longer.

Current delivered energy costs are less than $0.05/kWh at good wind sites, com-
pared to over $0.30/kWh in the early 1980’s.

Solar Thermal Energy Systems.—Both power tower and dish/engine designs con-
tinue to make significant gains.

In November 1997, the Solar Two Power Tower Project located in Barstow, CA,
plant achieved a peak power output of 11 MW (the tower’s nominal full power out-
put is 10 MW). Solar Two demonstrated its unique ability to collect, deliver, and
store solar energy during the day and to continue to generate power for several
hours after sundown. Successful completion of the Solar Two Project will position
power tower technology, with its ability to provide “solar energy on demand,” as a
leading candidate for providing dispatchable renewable energy both here and
abroad. Solar Two recently received the “Best of What’s New” award from Popular
Science and the Technology Innovation award from Discover Magazine, and was fea-
tured in United Airlines’ Hemispheres magazine in February 1998.

On December 17, 1996, Arizona Public Service Company (APS) joined Science Ap-
plications International Corporation (SAIC) and Stirling Thermal Motors (STM) in
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the development of dish/engine systems as part of the Utility-Scale Joint Venture
Project (USJVP). The addition of a utility to the team opens the door for “real
world” testing.

Biopower Energy Systems.—In the Biomass Power for Rural Development (BPRD)
initiative, construction of over 150 MW of renewable biomass power is beginning
this year. The Minnesota Valley Alfalfa Producers (MnVAP) project, which at 75
MW is the largest of the BPRD projects, will leverage a $188M (75 percent) private-
sector investment. This venture will stimulate rural economic development by creat-
ing a new market for up to 180,000 acres of alfalfa crops and by generating new
employment opportunities in the transportation and processing of alfalfa as well as
in the generation of electric power and other valuable co-products. MnVAP has se-
cured a long-term energy sales contract from Northern States Power Company.

Hydropower.—The hydropower program has completed conceptual designs of ad-
vanced environmentally-friendly turbines in partnership with industry. This work
by Alden Research Laboratory and Voith Hydro, Inc. includes features that are ex-
pected to substantially reduce fish injury and mortality, without extracting an effi-
ciency penalty. This turbine development activity is complemented by a state-by-
state hydropower resource assessment that is scheduled for completion in fiscal year
1998.

Energy Storage.—Progress continues in both bulk storage and power quality appli-
cations.

In August 1997, Senator Ted Stevens dedicated a 1.4 MWh battery energy storage
system at the remote Metlakatla island in southeastern Alaska. This state-of-the art
system is charged by hydropower and is expected to pay for itself within three
years. The hybrid system eliminates the use of a noisy, polluting 3 MW diesel en-
gine and handles large load spikes caused by the lumber mill that is also the main
employer on the Indian reservation. Prior to installation of the new system, power
“brownouts” were a frequent occurrence. The Energy Storage program provided
technical assistance throughout the project and is supplying a data acquisition sys-
tem to monitor battery operation (the entire system was built with private funding).
This type of installation is a direct outgrowth of the technology base developed by
the storage program and is expected to lead to similar facilities in other remote
Alaskan communities.

In August 1997, the Energy Storage program, along with the AC Battery Corpora-
tion and Pacific Gas & Electric, received the prestigious R&D 100 Award for the
PQ2000 power quality system. PQ2000, developed under a cooperative agreement,
is a 2 MW/10 second factory-assembled battery storage system expected to meet a
large market demand for devices that protect against power quality disturbances in
industrial and utility applications. The first commercial PQ2000 was installed in
late 1996 in Homerville, GA to meet the power quality needs of a lithography plant.
During the first six months of operation, the PQ2000 corrected over 90 percent of
all power quality events (e.g., voltage spikes which disrupt or halt plant operations).
This project is the first U.S. installation of a complete integrated power quality pro-
tection system with master control by the electric utility and is a commercial mani-
festation of early 1990’s program developments.

High Temperature Superconductivity.—As a result of OUT’s superconductivity re-
search, a whole new class of technological opportunities is becoming available to the
electric power industry. “Superefficient” electric transmission cables, transformers,
motors and current limiters are being developed that will be half the size of conven-
tional alternatives and have only half or fewer energy losses. Because of their high
rate of energy savings, the higher initial cost of these systems, relative to conven-
tional systems, can be recovered in 2-4 years. These technologies are expected to
be introduced commercially in the next 2-4 years and become widely available over
the next 15 years—a period when much of the existing power infrastructure will
need replacement and new demands from deregulation and increased competition
will be placed on the nation’s electrical system. The Superconductivity Program’s
success has been recognized with many patents, several R&D 100 awards, and in-
ternal DOE and national laboratory awards.

Hydrogen.—In 1998, Air Products and Chemicals, Inc. developed materials that
selectively adsorb carbon dioxide in a hydrothermal environment. Analysis of a Sor-
bent Enhanced Reformer process using these materials indicates a reduction of 20
to 30 percent in the costs to produce hydrogen, in addition to the benefit of separat-
ing the carbon dioxide and hydrogen. This opens the door to near-term uses of hy-
drogen in transportation experiments and in utility dispersed fuel cell applications.

Electric and Magnetic Fields.—Fiscal year 1998 is the final year for the EMF pro-
gram. The program has completed a portfolio of health effects research, exposure as-
sessments and analyses that will enable the National Institute of Environmental
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%—Iealth Sciences (NIEHS) to complete a comprehensive risk assessment of health ef-
ects.

?eqthermal.—Progress continues with both power generation and heat pump tech-
nologies.

The Geothermal Technology Program has developed a new high-performance ce-
ment for use in geothermal and oil wells and for soil remediation. The formula for
the cement includes fly ash, calcium aluminate, sodium polyphosphate and water.
Since these materials are abundant and inexpensive and no technical training is re-
quired to make the compound, the cement is economical compared to conventional
alternatives. This new cement resists chemical degradation and will result in great-
ly enhanced geothermal well life times. In July 1997, large-scale field testing began
in a geothermal well at Unocal’s project in Indonesia. Based on the initial successes
with this material, Unocal plans to use it and similar versions in all of its remaining
wells on this project.

At Fort Polk, Louisiana, 4,003 Geothermal Heat Pumps installed in U.S. Army
housing are saving over 26 million kWh annually (32.5 percent) and shaving sum-
mer peak load by 7.5 MW (43.5 percent) based on statistically-valid data collected
by Oak Ridge National Laboratory. In 1997, the Fort Polk project received Vice
President Al Gore’s Hammer award for “hammering away at building a better gov-
ernment”—in this case, one that works better and costs less.

The $72 million increase proposed for fiscal year 1999 represents an additional
level of effort that is founded on accomplishments such as were just described. This
enhanced effort will allow us to capitalize on program progress and provide critical
technical advances and field verification that leads to the larger (than R&D cost
sharing) industry investment in product commercialization. It also allows more pro-
totype testing in actual application environments.

Such increases are generally in concert with recommendations made by the Presi-
dent’s Committee of Advisors on Science and Technology. The renewable systems
rely entirely on domestic energy sources and their increased use contributes toward
an enhanced national energy security. Renewable systems are domestically manu-
factured for the most part and growth in the level of installed capacity translates
into growth in U.S. economic activity and jobs. Availability of economic renewable
energy systems is an important component of a restructured utility environment
since renewables offer choices for consumers wishing to reduce dependence on fossil
fuels or seeking “green” options. Increased renewable energy use clearly qualifies as
one of the “prudent actions independently justified” often cited as the first steps for
the nation to take in response to global climate change concerns.

The budget request contains numerous details regarding fiscal year 1999 activi-
ties. In summary, the proposed program increases will support the following:

Photovoltaics and Solar Buildings.—Fiscal year 1999 activities will result in the
private sector installation of at least 15,000 photovoltaic and/or solar thermal roof
top systems roofs in 1999. Through the President’s Million Solar Roofs Initiative,
increased outreach activities will establish 25 partnerships with energy companies,
builders, Federal, State, and local agencies, corporations, and financial institutions
across the nation. We will increase training for builders and solar equipment install-
ers and increase efforts to develop the technology to ensure that PV systems meet
requirements of builders and codes and standards.

We will fund 15-18 new three-year Phase 5 PVMaT contracts (Phase 4 involved
12 contracts) which will accelerate industry investment in process improvements
and capacity additions to achieve manufacturing cost reductions of 50 percent from
1996 levels.

Wind Energy Systems.—Our efforts will help assure that 12 percent of the 1999
international wind energy market is secured by U.S. industry. We will provide test-
ing, design review, analysis, and management for 11 industry subcontract projects
and begin evaluation of distributed wind generation projects initiated in fiscal year
1997 under the cost shared Turbine Verification Program (TVP). In fiscal year 1999,
we will also select two to three partners under a new TVP solicitation for projects
up to 25 MW in size that are tailored to the requirements of the restructured elec-
tric power market of the state or region the project serves. The projects would be
based on the TVP model and selected through a competitive solicitation with a tar-
geted 90 percent industry cost share. These projects become regional “door openers”
for increased commercial activity by wind manufacturers.

Solar Thermal Energy Systems.—In fiscal year 1999, we will complete Solar 2
testing and will make significant progress toward demonstrating the technological
viability of 25-kW dish/engine solar thermal systems for distributed generation. We
will accomplish this objective by installing up to 20 manufacturing prototypes and
four advanced prototypes at utility/field sites through the Utility Scale Joint Ven-
ture Program. These programs are expected to result in achievement of the interim
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goal of 2000 hours mean time between failure (MBTF) for a 5 dish/engine system
in unattended operation. Achievement of 2000 hours MBTF is expected to lead to
the first commercial sale of dish/engine technology.

Biopower Energy Systems.—Fiscal year 1999 activities under the Biomass Power
for Rural Development Initiative will involve three projects, totaling 157 MW, in
Minnesota, New York, and Iowa. Ultimately, these heavily cost shared efforts will
demonstrate full operation, full capacity testing and technology verification of these
rural economic development ventures. The alfalfa project in Minnesota is expected
to generate a new market for up to 180,000 acres of crop.

Fiscal year 1999 efforts in co-firing (minimum 5 percent biomass) with coal will
lead to 5 major power plant evaluations to help establish this technology nationwide
as a means of reducing carbon and other power plant emissions (regional factors are
important). Operational data will be provided to the stakeholder community to as-
sist in their assessment of this attractive—and readily implemented—technology op-
tion.

Hydropower.—The fiscal year 1999 increase provides for the design of instrumen-
tation for real-time visualization and accurate simulation of fish passage through
turbines. This capability provides needed reassurance to industry investors that the
emerging hydroturbine technology can achieve design goals. The new “fish-friendly”
turbine under development will help reverse the decline in hydropower generation
(over 9 percent of total U.S. generation) due to environmental barriers and regu-
latory limitations.

Energy Storage.—The Energy Storage program’s fiscal year 1999 activities will
support a Storage 2000 joint DOE/industry initiative to conduct field evaluations of
renewable/storage systems, distributed storage, transmission support, customer
service projects and control systems. Improved energy storage technology will en-
hance utility system asset utilization and system stability, and help address con-
cerns about the maintenance of power quality and system reliability associated with
a deregulated utility industry. Storage can have a major role in forestalling network
problems expected to accompany increased wheeling and other operational changes
under deregulation.

High Temperature Superconductivity.—Superconductive materials can reduce by
half the huge amount of energy (up to 10 percent of the electricity generated) that
is now lost through transmission, distribution, consumer applications, and other fac-
tors. The fiscal year 1999 program will take the next step in helping industry real-
ize the potential of this technology through continued support for the Superconduc-
tivity Partnership Initiative and the Second Generation Wire Initiative. These ac-
tivities will help move major superconductivity breakthroughs recently achieved in
the laboratory into the nation’s electric system years sooner than would otherwise
occur.

Hydrogen.—Hydrogen produced using renewable energy can be stored and trans-
ported to U.S. energy end-use markets (utility, transportation, industrial) and con-
verted cleanly and efficiently to electricity in fuel cells, or can be combusted to pro-
vide for thermal energy. The fiscal year 1999 program continues the implementation
of the Department’s Hydrogen Multiyear Plan. The proposed activities support fuel
cell development and evaluation and tests of vehicle use of hydrogen in city driving.

Electric and Magnetic Fields.—The program activities in this area will be termi-
nated in fiscal year 1999, as continuing responsibilities will be assumed by the Na-
tional Institute for Environmental and Health Sciences.

Geothermal.—The fiscal year 1999 program will be targeted toward increasing the
amount of economically recoverable geothermal reserves. This will be accomplished
through advanced drilling and reservoir engineering technology development. The
program will initiate field tests of revolutionary drilling technology that will reduce
costs by an additional 20 percent over previous work. This will be focused on imag-
ing of fractured reservoirs using new 3D-seismic techniques, and development of in-
terpretation methods to characterize hot, fluid-filled fractures using borehole
electromagnetics. In addition, the program will conduct industry-recommended re-
search into methods of enhanced heat recovery from “hot dry rock.” Cost of energy
reductions achieved through this work can result in 15,000 MW of new U.S.-in-
stalled capacity worldwide in the next decade.

Concerted efforts will continue in fiscal year 1999 to encourage greater consider-
ation of geothermal heat pumps by builders, utilities, municipalities, and others who
influence building sector policies and investment. This program will be terminated
after fiscal year 1999 commitments are satisfied.
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SOLAR ENERGY PROGRAM

Question. I have some concern about the International Solar Energy Program,
which in your description sounds a lot like the function of the commerce and state
departments. Are other federal agencies and departments working with foreign na-
tions to sustain clean energy technologies, engaging in joint ventures to develop re-
newable energy projects and supporting international agreements?

Answer. The Office of Energy Efficiency and Renewable Energy’s Solar Inter-
national programs are specifically designed not to duplicate efforts ongoing else-
where with the Federal Government. These programs closely coordinate with other
relevant agencies and, in fact, often lead key multi-agency programs and/or activi-
ties. Solar International Energy Programs include the Committee on Renewable En-
ergy Commerce and Trade (CORECT), the Americas’ 21st Century Program (A21),
and the U.S. International Joint Implementation Program (USIJI). CORECT and
A21 are designed and function to coordinate and facilitate export assistance to U.S.
companies. USIJT helps identify joint project opportunities with other countries that
reduce greenhouse gas emissions and offer opportunities for sale of U.S. equipment.

CORECT, established in 1984, is an interagency working group comprised of four-
teen Federal agencies that coordinates Federal activities relating to the export of
renewable technologies. Both the State and the Commerce Departments are active
members of CORECT. CORECT is the only Federal program that facilities the shar-
ing of information regarding ongoing renewable energy export activities within each
agency. CORECT is instrumental in assuring that Federal agency efforts are com-
plementary to each other and not duplicative. CORECT has also been selected by
the Commerce Department’s Trade Promotion Coordinating Committee as the des-
ignated reporting entity for renewable energy export activities.

A21 implements the export strategies developed by CORECT for Latin America,
Asia and Africa. In past years, A21 has worked closely with the U.S. Agency for
International Development (U.S. AID) and the Environmental Protection Agency
(EPA) on developing cost-shared joint ventures in these developing regions. These
deployment efforts have resulted in significant replication by local governments,
particularly with regard to rural electrification efforts in Brazil using U.S. manufac-
tured photovoltaic systems.

USIJI, established in 1992 following the U.N. global climate change conference in
Rio de Janerio, coordinates closely with the State Department and EPA in imple-
menting projects and activities to promote the voluntary reduction of greenhouse
gas emission in accordance with international agreements. USIJI is the program
designated within the Federal Government to lead these efforts.

INCREASED BUDGET REQUEST

Question. While I support your office, generally, I do have some concern, specifi-
cally, that given some of the larger increases sought by the Administration, whether
the funds will be efficiently managed as the activities multiply. What assurances
can you give this subcommittee regarding the use of funds in actual production of
alternative and renewable energy?

Answer. The Office of Energy Efficiency and Renewable Energy is proposing a
number of expanded activities for fiscal year 1999. The management resources need-
ed for each of these were carefully considered prior to the request. We routinely con-
sult with our industry partners and other stakeholders to ensure that our proposed
projects are carefully targeted toward activities that will provide maximum benefits
while remaining within the bounds of program capabilities. Some of the increases
proposed are to implement follow-on or expansion activities for projects already un-
derway. Others are for new initiatives that are expected to speed the rate at which
the technologies become proven, viable options for the 21st century.

Examples of increased activity levels for existing programs include expanding the
photovoltaic manufacturing technology program (PVMaT) to further reduce costs
and increase module performance and reliability, expanding the modular system de-
velopment activity in the biopower program to increase possibilities for export of
U.S. manufactured equipment, increasing advanced reservoir drilling and mapping
activities in geothermal to expand the resource base for power generation, expanded
wind turbine verification programs with utilities, and demonstrating remote uses of
hydrogen-powered fuel cell generators and advanced hydrogen storage systems. As
part of continuing efforts, each of these activities will be managed from within the
existing staff structure using improved procurement and management procedures
implemented over the past several years. Continued emphasis will also be placed
on cost-shared efforts with the private sector to leverage public funds.

Among the more innovative initiatives are the Million Solar Roofs Initiative
(MSRI) and a technology-neutral competitive solicitation, both designed to speed de-
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ployment of renewable energy systems. MSRI is aimed at developing expanded do-
mestic markets for photovoltaic and solar hot water heating systems, to enable U.S.
manufacturers of such systems to expand their plant capacities and remain competi-
tive in domestic and international markets. Recognizing that to be successful MSRI
must have strong grass roots support, $6.4 million has been requested in fiscal year
1999 to support partnerships with builders, financial institutions, other Federal
agencies, and a broad range of local organizations. We have also requested $10 mil-
lion for a competitive solicitation to identify and support innovative ways to deploy
renewable energy technologies, whether singly, in combination with other renew-
ables, or in hybrid configurations with storage and natural gas systems. It is de-
signed to be highly leveraged (up to 70 percent non-DOE cost sharing) and is ex-
pected to result in $30 million of private sector investment.

Increased attention is also being paid to improved management procedures for all
Energy Efficiency and Renewable Energy (EERE) programs through several new
initiatives aimed at managing EERE programs more effectively and using taxpayer
dollars more responsibly. First, EERE is developing both a clearer, more easily un-
derstood budget and a more open budgeting process. Second, EERE is increasing the
level of competition in selecting contractors. Third, the Office is putting increased
emphasis on developing technology roadmaps in collaboration with partners for a
greater number of our programs. These roadmaps will specify with clarity long-term
goals and related program activities. Finally, EERE is increasing the use of regional
support offices to implement programs closer to our customers.

To complement the foregoing program related activities, EERE is increasing at-
tention to, and limiting the overall dependence on, crosscutting activities. Where
such activities are considered necessary, participation by individual program staff
will be increased to ensure program benefits are realized. EERE will share more in-
formation about these activities with committee staff. The objective is to maximize
the direct return for each program’s appropriation.

INCREASED BUDGET

Question. You state that you are “focusing on program evaluation and terminating
programs that don’t measure up.” Could you share that criteria with us and any
projects, activities, or programs that have not measured up?

Answer. I would be happy to discuss program termination criteria and share some
illustrative example projects with you. First, however, since programs and projects
can end for both “good” and “bad” reasons, I would like to offer a few definitions
used within the Office of Energy Efficiency and Renewable Energy to ensure clarity.

Termination.—The ending of a program due to failure to achieve objectives, a shift
in marketplace/industry conditions necessitating a refocussing of efforts, or insuffi-
cient funding available to meet all priorities.

Closeout.—The ending of a program whose DOE mission and/or planned objectives
have been successfully completed.

As T am sure you know, programs and projects may successfully conclude or they
may be ended prior to completion. Each project or program has its own unique set
of characteristics or factors that must be considered both in establishing the effort
and with regard to its potential termination. With terminations, however, there are
some general criteria which we do apply. These include:

—Failure of a program/project to meet its goals, objectives, and performance
measures (even given reasonable adjustments and flexibility on changes of ap-
proach, time frames, etc.);

—New information or early results that would indicate the impracticality or
unfeasibility of a program or project even prior to full completion of all origi-
nally planned efforts;

—Emergence of new, more promising technology developments or opportunities
that replace an ongoing program (either due to priorities and funding limita-
tions or because of the potential for the new technology to better address the
goals and objectives than the program/project it replaces); and

—Reduced program funding or the emergence of higher priorities. Sometimes
hard choices are required, with lower priority efforts being delayed, postponed
indefinitely, or terminated.

Mitigating factors that have bearing upon any decision for termination include:

—Will termination of this program/project create undue harm to other ongoing or
planned efforts dependent upon its results?

—Will termination cause undue harm to the partners involved—States, other Fed-
eral Agencies, industry, etc.?

—%lmll(aiacts upon communities, non-governmental organizations, and other stake-

olders.
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Additionally, sometimes we may fold two or more programs/projects into more
cost-effective or broader-impact efforts. For example, in the fiscal year 1999 Budget
Request we have recommended folding the Renewable Indian Energy Resources line
item and the Federal Buildings/Remote Power Initiative into a single Renewable
Energy Competitive Solicitation. The intent of this proposed programmatic vehicle
is to solicit innovative proposals to demonstrate the efficacy of renewables for pro-
viding power, either alone or in hybridized format, that would be appropriate for
operation within a restructured electric power market. Proposals would not be re-
stricted to specific applications or geographic regions, and high levels of cost-sharing
(up to 70 percent) would substantially leverage the Federal investment. This new
approach would still meet the primary objectives of the former programs (i.e., clean,
reliable power at a reasonable price).

Below are several examples of programs that have been terminated and the ra-
tionale for ending the efforts:

Magma R&D Program.—The Magma Program was terminated to allow the geo-
thermal program to concentrate on nearer-term, less costly R&D. The commercial
exploitation of the magma resource is believed to be the most expensive option for
generating geothermal power (assuming the use of existing technology).

Geopressured-Geothermal Program.—The Geopressured-Geothermal Program was
terminated following extensive flow testing of the resource. It was determined that,
although the resource itself was quite large, the ability to further reduce technology
costs to where this resource would be economically viable was not possible in the
foreseeable future. The program was terminated to allow refocussing of efforts on
higher-potential geothermal R&D.

7-kW Dish/Engine Program.—Market conditions, and thus industry partner inter-
est and priorities, have shifted to larger-scale dish/engine systems having greater
marketplace utility (less costly power production). Dish/engine R&D efforts have
been refocussed on larger-scale (up to 256MW) systems.

SUBCOMMITTEE RECESS

Senator DOMENICI. We will stand in recess until the call of the
chair. Thank you very much.

[Whereupon, at 3:30 p.m., Tuesday, March 10, the subcommittee
was recessed, to reconvene subject to the call of the Chair.]
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OPENING STATEMENT

Senator DoMENICI. Thank you everyone for coming.

Fellow Senators, I am apologetic for being 10 minutes late. I had
an emergency in New Mexico.

I do think the witnesses know that this is going to be a very,
very serious meeting, because something is wrong with the Presi-
dent’s budget, something that cannot be allowed to stand. But it
will not be so easy to fix, because there isn’t enough money given
the dramatic cut of the Corps of Engineers’ budget. Clearly, we
have to put some of that money back.

So, this morning the subcommittee will first hear the testimony
on the fiscal year 1999 budget request of the Corps of Engineers.
We will hear from Dr. John Zirschky, the Acting Assistant Sec-
retary of the Army for Civil Works; along with Lieutenant General
Ballard, Chief of the Engineers; and Maj. Gen. Russell Fuhrman,
Director of Civil Works.

It is nice to have you all here.

Following testimony on the Corps’ budget, we will hear from Pa-
tricia Beneke, Assistant Secretary for Water and Science, Depart-
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ment of Interior, and Eluid Martinez, Commissioner of the Bureau
of Reclamation.

FISCAL YEAR 1999 BUDGET REQUEST

I wish I could say that it was a pleasure to have you here today.
You come before this committee to support a budget request which
is totally unrealistic and unacceptable. The President has pre-
sented a budget for water resource infrastructure for this Nation
which is, arguably, $800 million to $1.3 billion short of the amount
necessary to carry out the programs intended by Congress in the
1998 Energy and Water Appropriations Act.

One can only speculate on the reasons for the President’s and
OMB'’s action in devastating the Corps’ budget the way they have.
But this is just another example of the shell games the administra-
tion’s budget put forth for consideration here. Cutting the Corps’
water resource development program in order to provide hundreds
of millions of dollars to undertake measures in support of the Kyoto
Agreement and Global Warming is one possibility.

But in my view—and I must say it is also the view of a number
of my Senate colleagues—this budget proposal for the Corps is
counter productive to the interests of this country.

First, if approved in its present form, this request will add hun-
dreds of millions of dollars in increased costs to these projects—
costs that will be borne by the American taxpayers. That is, by
waiting, and waiting, and waiting, the costs of delaying these
projects becomes greater and greater.

Second, this budget proposal will significantly delay local commu-
nities realizing billions of dollars in economic benefits.

I am going to depart a bit from my usual assessment of water
projects and talk 1 minute here about the nature of the benefits
these kinds of projects provide to the local areas and the Nation.

WATER RESOURCE PROJECT BENEFITS

For flood control projects, the 1997 value of damages prevented
is $45.5 billion—that is damages prevented by these kinds of
grﬁjects in 1997. The value of the damages prevented was $45.5

illion.

To highlight the impact of the administration’s budget and what
it will have on the highest priority flood protection projects in the
country, let me just tick off a few.

The Santa Ana project in California: the President’s funding re-
quest is $20 million to continue this project which has been under
construction for nearly 10 years. The budget request represents a
2 1/2-year delay and results in an estimated $40 million increase
in the project costs and $30 million in increased flood protection in-
surance premiums for those living and working in flood plains. It
also is estimated that if a major flood were to happen along the
Santa Ana River, it would result in $2.7 billion in damages.

We would be on the floor with an emergency request that would
be for more money than we are arguing over here in the Presi-
dent’s budget versus a realistic level of 1999 appropriations.

Similarly, in the Los Angeles County drainage area, flood protec-
tion in this area is budgeted as $11 million, and it needs $60 mil-
lion to remain on schedule. The budget proposal represents a 5-
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year delay, $200 million in lost flood control benefits and $130 mil-
lion in increased flood insurance to the citizens in the surrounding
area.

In the area of navigation, in which some of the Senators here are
interested. U.S. ports and harbors annually handle $600 billion in
international cargo, generating over $150 billion in tax revenues,
nearly $520 billion in personal income, contributing $783 billion to
the Nation’s gross domestic product.

Now what happens to these navigation projects in the President’s
budget for fiscal year 1999? For the Port of Los Angeles, one of the
Nation’s biggest and busiest, the budget provides $12 million,
which represents a 13-month delay in the completion schedule. The
committee understands that the Corps could use $64 million to do
its work on that biggest and most important of American seaports.

When completed, this project will generate $1 billion in customs
revenues annually, $1.5 billion in Federal taxes, and 250,000 jobs
nationally.

So this budget, as simply as I can put it, is not logical, especially
since the President found other programs to fund with the savings
from this that do not come close to standing the test of benefits
that I have just described that would be forthcoming to the Amer-
ican people and people around these areas.

It ignores the economic benefits that are going to happen and ac-
crue to our Nation, and it ignores the fact that many of these
projects are the underpinning, the economic underpinning which
supports and generates resources which fund the rest of the Fed-
eral budget.

Having said that, I realize that you are in a difficult position
having to defend this budget which was thrust upon you by the
OMB. You are merely messengers for the administration. But I
hope that you will deliver the message back to those who have for-
mulated this proposal that it is, from what I can tell, totally unac-
ceptable.

I do not believe Congress will concur with the budget as pre-
sented. But we have a hard time ahead of us, because if we are
to limit the impact that this budget represents—and there is pretty
good evidence of the magnitude—we will have to squeeze other pro-
grams in this subcommittee.

It is a danger to our people from potential flood possibilities and
lost economic benefits to many, many Americans.

Now I am sorry to have to deliver that message. Frankly, I don’t
know that I have delivered one as harsh as this since I have been
a Senator. But I truly believe we have been fooled.

Now we are going to proceed unless the Senators have something
to say.

Senator REID. Mr. Chairman.

Senator COCHRAN. Mr. Chairman.

Senator DoMENICI. I will yield first to my ranking member.

STATEMENT OF SENATOR REID

Senator REID. Mr. Chairman, I also want to say that I consider
myself a good Democrat. I know you are a good Republican. But
I want everyone within the sound of my voice to understand that
I agree wholeheartedly with the chairman on this issue. This sub-



148

committee does not act on a partisan basis. Senator Domenici and
I are going arm and arm to come out with a good budget, a good
mark on this appropriations bill.

We are very proud of being able to work with this subcommittee,
that we think is the most important of all the subcommittees in the
appropriations process.

This reminds me of when I worked in the Military Construction
Subcommittee. There, every year the administration would give us
a budget that had nothing in the budget for Guard and Reserve.
We always had to do something to take care of the Guard and Re-
serve, because they are such an integral part of the security of this
country. We were left to do it because the administration never
gave us any money for the Guard and Reserve.

This is kind of what I see here today. Everyone knows we have
to take care of these very essential water programs. They are going
to be taken care of in the House. But House members do not rep-
resent States, except in rare occasions where there are single mem-
ber districts. But these water projects in these House districts are
essential. If they cannot take care of the water projects that are so
important to their congressional district, they, in effect, have failed.
They are not going to fail. They are going to have to make sure
that these water projects are forthcoming.

IMPORTANCE OF FLOOD CONTROL PROJECTS

I know there are people who are going to say well, I know that
all you guys are trying to do is protect the pork. I would like for
someone to come and see the devastation that took place in south-
ern Nevada with a flood a few years ago. It washed cars away. Peo-
ple died in those floods.

Flood control is extremely important to the rapidly growing
southern Nevada area. The Corps of Engineers is where we look for
help. We have no place else to look. That is the way it is.

We can hold back some of the money on some of these major
flood control projects. But it winds up costing my constituents, the
taxpayers all over this country, more money. That is why it is im-
portant that we go forward on some logical basis.

We fully understand that the witnesses are loyal soldiers. You
did not come up with this mark that we have in this appropriations
bill. We understand that. So I express my appreciation to the Act-
ing Assistant Secretary of the Army, Dr. Zirschky—and any name
that begins with “Z” is always hard to get out and pronounce—to
Lieutenant General Ballard and Major General Fuhrman for their
testimony here today.

Your contributions, expertise and judgment are vital to the busi-
ness of this committee. You need to work with us. We have told you
what we want to do. You have to help us get where we need to go.

The work of the Corps of Engineers, as we have all said, is very
vital to the Nation’s water resources, flood damage reduction and
regulation of wetlands. It is exactly because of this critical role of
the Corps that this causes me such concern, as I have already out-
lined.

Those of us in western States understand that water manage-
ment is essential for sustainable growth and development. And, of
course, Nevada is the fastest growing State in the country. We de-
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pend on the work of the Corps to insure not only an adequate
water supply in many instances, but also to protect and control
water resources, flood hazards, and flood mitigation which provide
security and peace of mind for residents throughout the State of
Nevada.

We have projects currently under development to provide for
flood control, as I have already said, in Las Vegas and water qual-
ity improvement at Lake Tahoe. This is something that is also of
concern to me.

The President, Vice President, and five Cabinet officers came to
Lake Tahoe saying they were going to do everything they can to
help Lake Tahoe. Well, we have to focus a little more attention on
Lake Tahoe with the Corps of Engineers, which is an integral part
of saving that lake, which belongs to the States of California and
Nevada.

There is also work in there for restoration of the Truckee River
and flood warning enhancement in Reno, among others.

So, we have to maintain these programs and the others that Sen-
ator Domenici has talked about.

Mr. Chairman, I have a bill, an amendment, that is pending and
I have to leave to speak at 10:00. I am going to get back just as
quickly as I can.

I am not going to take the time of the committee in that I am
not going to be here for the direct testimony. So I will submit my
questions to the Corps in writing and will hopefully get back in
time so that I can ask questions to Secretary Beneke.

Senator DoMENICI. Thank you, Senator.

Thank you, Senator. Thank you for your remarks, especially
those that have to do with your confidence in the chairman. You
and I have great confidence and faith in one another.

It might be noted, for those wondering about parochialism, that
I did not mention a single project when I gave you the benefits and
the risks, a single one in my State. Those that I mentioned were
not in my State. They were in the States of other Senators.

Senator REID. But if we were to look closely, we would find a
project or two in there.

Senator DOMENICI. Oh, we will get to those in the questioning.
We don’t have very many. [Laughter.]

Senator BYRD. You don’t have to apologize for that, Mr. Chair-
man. Mention those projects in your State. That is why you are
sent here. You don’t owe anyone an apology for that.

Senator DOMENICI. Senator, nobody is going to accuse me of
shirking my responsibility to get these projects. [Laughter.]

I just have a different idea this morning about how we are going
to handle this.

Senator, did you want to comment now? You are welcome to do
so0, Senator Cochran.

STATEMENT OF SENATOR COCHRAN

Senator COCHRAN. Thank you, Mr. Chairman.

Mr. Chairman, I come to the hearing this morning as we begin
the hearing to make a couple of observations about the Corps’
budget request. I am unable, because of commitments to other ap-
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propriations subcommittees to remain to ask questions during the
question and answer period.

To emphasize the practical results of your observations about
having to delay and postpone completion of important flood control
projects that have long since been authorized and construction has
begun, just to cite three projects in the Yazoo Basin, which is a
major tributary of the Mississippi River in my State, to complete
those projects now with the kind of incremental funding request
that we see presented to our committee by the administration will
take about 10 years longer, 10 years of delay. The practical con-
sequences in terms of the budget are that the cost will be $54 mil-
lion greater to complete just those three projects that are under
construction and underway now.

This is an example of what is happening and what this adminis-
tration is putting before the taxpayers. It is a shame; it is a dis-
grace.

Flood control is not politically appealing right now. There is a lot
of controversy about some of these projects—not the ones in my
State, but others. [Laughter.]

The fact is these projects are going to save lives. They are going
to save the opportunity to earn a livelihood for people who have
lived in this region all of their lives, or for generations. Their whole
family over a period of time has invested everything they have in
their homes, their businesses, and their farms. Now, because of a
political decision that you are not going to be rewarded by the tax-
payers throughout the country if you propose to spend what you
ought to be spending to complete these projects as promised and
authorized and as planned, but you would rather assume new re-
sponsibilities for the Federal Government that traditionally have
not been Federal responsibilities and put a lot of money in those
programs—they are new, they are exciting, they are daring.

These are projects that only the Federal Government can com-
plete. State and local governments do not have the resources. They
do not have the expertise. The private sector cannot come in and
make money building these projects.

There is no other alternative but for the Federal Government to
keep its commitment. It is shirking its responsibilities, turning its
back on the people—the people who live along these tributaries, in
these basins, where flood control projects are needed desperately
and have been promised. Cost sharing has been allocated in many
cases and new tax burdens assumed by local sponsors. And the
Federal Government says well, not yet. Let’s wait a while before
we do what we ought to do this year on that.

We are going to cut this budget, for example, in this one Yazoo
Basin area by 36 percent from last year’s fiscal year funding level.
That is outrageous.

I hope, Mr. Chairman, that with your leadership we will reverse
these decisions and make allowances for the needs and provide
funding for the projects.

REGULATORY PERMITS

I want to make one other comment. The Corps has undertaken
to assume zoning responsibilities in league with other agencies of
the Federal Government on the Mississippi gulf coast.



151

There is a letter that I just read yesterday saying that permits
for coastal casino development will be withheld until there can be
an advanced planning process put in place.

We have a commission authorized by the Congress that has been
appointed to review casinos, whether they are good or bad, every-
thing about them. We are going to find out what these commis-
sioners think about casinos.

In the meantime, because of the permit authority and the re-
sponsibility the Corps has, somebody has decided that this commer-
cial activity is going to be subjected to some long-range planning
process in concert with other Federal agencies and, it says, the
State. There is nothing in there about local governments.

In our State, the law is that local governments are the zoning
authorities. I mean, are you going to decide whether a shopping
center should be built in one place or another, or that there ought
to be a long-range planning process for shopping centers, or hous-
ing, or ship building, or other commercial activities?

Singling out casino development—is this the hotels, or the hotels
that don’t have casinos? Are they exempted? If you are going to
build a hotel that does not have a casino, you are not a part of the
planning process. But if you are going to build a hotel that has a
casino in it, or a parking garage that maybe is used by a casino,
then are you going to be involved or not?

I have a letter from a fellow who, when he found out about this
memorandum—it is a memorandum for the Director of Civil
Works, entitled Mississippi Coastal Area Casino Permit Applica-
tions, dated March 4, 1998—one counsel to one of the largest resort
enterprises on the Mississippi gulf coast that has been there the
longest in continuing operation, I think, of any indicates they are
considering an expansion of golf courses, marinas, all of the other
things that are attendant to this large resort complex.

When they see this, they are talking about a 300-plus acre ren-
ovation project. Where does this leave them? They are beginning to
get commitments for financing. They are beginning to make plans,
having designs done, and now they are going to wait until the
Corps of Engineers, the EPA, and whoever else in Washington or
Atlanta decides what kind of long-range planning there ought to be
for projects that involve casinos on the Mississippi gulf coast.

Are there going to be any in Atlantic City undertaken, or in the
State of Nevada that involve gaming operations? What about other
States and other kinds of commercial activity? Are they all now
going to be suspended in terms of their zoning processes until the
people in Washington decide what kind of commercial enterprises
are appropriate in these areas and which ones are not?

This is outrageous. This is absolutely unbelievable.

So I hope that you will go back, take another look at what you
are undertaking and whether you have the legal authority to do
that which has been given to you by the Congress, or for the people
of the country to decide that we do need zoning authorities in
Washington like this. Think about what you are doing and develop
some kind of new approach.

I suggest this ought to be done immediately, because you have
put in jeopardy the economy and the prerogatives that are vested
now in State and local governments, local governments particu-
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larly, that already have planning commissions, that already have
zoning requirements, that already are subject to the most careful
scrutiny of all.

You have a 401 permit process and you have other specific du-
ties. I am not saying you should not undertake to carry those out
as carefully and as thoughtfully as you can. But your authority is
limited under the law. It is not broad and sweeping and encom-
passing every whim or notion that might be developed by somebody
who thinks that they know best, that Washington knows best.

I hope you will take a look at that. I apologize to the committee
for taking longer than I intended. I appreciate your recognizing me,
Mr. Chairman.

Senator DOMENICI. Senator, I welcome your remarks, as long as
they take. I am very pleased that so many Senators showed up. We
have a lot of subcommittee hearings where we don’t have this
many Senators, including the largest budget of all, that for Health
and Human Services. That is run by just a couple of people and
nobody even shows up.

So, it is great that so many subcommittee members are here. You
said under my leadership let’s get this done. But let me add that
I will need all of your help. What this amounts to is how much do
we get allocated for Corps projects when our wonderful friend, Ted
Stevens, does the subcommittee allocations.

Senator Byrd.

STATEMENT OF SENATOR BYRD

Senator BYRD. Mr. Chairman, I fully support what you have said
and I support what has been said by others.

Their thinking is in accordance with mine in this matter. As one
who has been appropriating money for water resources projects for
46 years, I am somewhat surprised at this budget.

I shall support the efforts, Mr. Chairman, to put it right.

It might be well for the administration to go back and look and
see what happened when President Carter sought to make cuts in
the water resources budget. It might look at Mr. Reagan’s problems
when he sought to go against the tidal wave of the people’s elected
representatives here in Congress.

It seems to me that the administration would prefer that it be
the only voice in deciding which projects to fund. Many of the
projects supported by Congress have received funding well below
the identified needs, while some of the administration initiatives
are increased significantly.

For example, the Columbia River fish mitigation project in-
creases by $22 million, 23 percent; central and southern Florida in-
creases $13.4 million, 49 percent; Everglades South Florida Eco-
system increases by $10 million, 50 percent; and the Kissimmee
River, Florida, increases by $24.3 million, 810 percent. Meanwhile,
other projects—and I will be a little provincial now—God forgive
me—[Laughter.]

Other projects such as Marmet Lock and Dam could use addi-
tional funds. You see, I am not bashful about being parochial. I
know who sent me here and I have been living in West Virginia.
I have seen the floods come and I have seen the destruction that
follows in the wake of those terrible floods.
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I have seen those coal miners go back into their homes and shov-
el out the black muck after a flood. I have seen their furniture sit-
ting all over the lot which has been pulled out of the mud. Their
furniture is ruined. And there they stand, hosing out the muck.
Mud, muck, and misery, that is the story.

So why should I be backward or bashful about standing up for
some projects that might benefit my people?

I am sorry that you have to take this guff, gentlemen. You did
not devise this budget. We know who your bosses are, but they are
not ours. That is no disrespect toward you. It is no disrespect to-
ward them. They just have the wrong idea.

They like to say where it will be spent. They like to disregard,
apparently, what the elected representatives of the people are say-
ing with respect to the people who send us here.

We are directly elected by the people. Nobody downtown is di-
rectly elected by the people. They are indirectly elected. They are
elected by the electors who, in turn, are elected by the people.

So Marmet Lock and Dam could use additional funds, $7.5 mil-
lion more—just a drop in the bucket. It is chicken feed. Others also
need much more. Charleston Harbor in South Carolina needs $27
million; Los Angeles Harbor, California, $57 million; Montgomery
Point Lock and Dam, Arkansas, $41 million; and we could go on.

So I am looking forward to the return of the President. I don’t
know what programs he will come back recommending for Africa
after his trip. I expect he will recommend some programs that will
cost right much. I don’t know. But I have a pretty good idea. I will
be pleasantly surprised if he does not.

Mr. Chairman, I want to take this moment not to ask any ques-
tions, though I do have some questions. But I want to thank the
witnesses who are here.

I do not envy you your positions. You are just trying to do your
jobs and I commend you for that.

That is all I have at the moment.

Senator DOMENICI. Thank you very much, Senator Byrd.

It just dawned on me that, through an oversight, as I was giving
my opening remarks I welcomed the two generals and did not ver-
bally welcome you, Dr. Zirschky. I should have welcomed you. This
is belated, but I do welcome you, Dr. Zirschky as well.

Senator Craig.

STATEMENT OF SENATOR CRAIG

Senator CRAIG. Mr. Chairman, thank you. I think the gentlemen
on the panel this morning can see that there is great concern about
the budget we have before us.

I must tell you that Idaho is very fortunate this year. We have
ﬁot caught the wrath of El Nino like California and other States

ave.

But last year, it was an entirely different story, as you know.
Many of our rivers flooded, causing thousands of Idahoans’ prop-
erty to be destroyed, and now we are trying to straighten up our
rivers. Many of our rivers lost 20, 30, to 40 percent capacity be-
cause of the movement of gravel and the shifting of aggregates
within those river beds. Today we are having a phenomenally dif-
ficult time trying to resolve that in a timely way. Thank goodness
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we did not get the high water this year that we got last year or
the damages would have been much worse.

Now, John, you and the Corps have worked with us very closely
and we do appreciate that. However, the kind of restrictions the
administration is placing on working rivers to somehow return
them to a pre-European-man existence simply cannot be tolerated.
These waterways are working rivers, and we all understand what
that means. And yet, the administration appears determined to ig-
nore this fact.

There is only one thing I will accept about the Army Corps being
green and that is your uniforms. The rest of you and your pro-
grams ought to be balanced and right down the middle of the road.
And yet, this administration attempts to green-you-up more than
I have ever seen. This effort is not constructive in the long term
for the whole of our country and for the whole of our people.

You are in the business of managing certain things and you
ought to manage them in ways that are fair and balanced. We are
going to hold you to that, and many of the new projects we have
talked about have a very clear and decided slant that we don’t
think serves the public in general very well. When the rivers’ grav-
els are not removed or rearranged and communities lose their eco-
nomic wellbeing, it does not make a lot of sense. And yet, that is
the game that seems to be played today.

Consider Dworshak Dam, a major facility in north Idaho. The
Corps is 19 positions short of fully staffed. It is a dam that was
going to be a key recreational center for that community. The citi-
zens of that community can no longer cut trees in one of the most
productive forests in the country, because this administration has
put a stop to cutting trees. So, we want to recreate and fulfill the
promises that the original Congress that authorized the construc-
tion of that project.

And yet we are 19 positions short. It is becoming less a rec-
reational facility and more a mechanism for environmental meas-
ures, as you know,. The project is now caught up in the business
of flush, and other downstream uses of water. By late summer, it
no longer serves the recreational needs of the public.

A lot of frustration exists in the communities surrounding the
project. I could go on and express that, Mr. Chairman. I will sub-
mit my questions for the record as I have to leave also.

The one thing that I found most fascinating last year in my State
of Idaho was a palpable media slant against existing dams. We ap-
pear to be developing a generation of citizens who wonder why all
those dams are there. Some of those citizens have expressed their
views that we ought to remove dams to save fish and promote more
natural flows in the rivers. Then along came the 100-year and 200-
year floods. Communities were saved and hundreds of millions of
dollars of property were saved because our forefathers had the wis-
dom to put those dams in place.

I hate to say this but, tragically enough, every so often a good
flood reminds a generation of why we did what we did after the
last flood.

So, I would hope that we can resolve this budget and that the
Army Corps of Engineers will play the role that it has historically
played as a neutral agent, serving the needs of the country at the
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direction of Congress, the appropriators, and the authorizing com-
mittees that provide the kind of direction that I think has been tre-
mendously beneficial for public health and safety as well as provid-
ing enormous economic benefits for this country over the years.

Our citizens sustain a wellbeing not in spite of Mother Nature,
but because we have been able to help shape Mother Nature’s un-
predictable events. You have been those public agents who have
been allowed to help in that regard.

I would hope we would continue to do so.

Thank you, Mr. Chairman. I would ask unanimous consent that
my full statement be made a part of the record as well as some
questions that I ask be included in the record for response.

I would say, gentlemen, that we have had a marvelous working
relationship, and I look forward to continuing that.

Thank you.

Senator DOMENICI. We will do both of those for you, Senator.

[The statement follows:]

PREPARED STATEMENT OF SENATOR LARRY E. CRAIG

Thank you Mr. Chairman, for giving me the opportunity this morning to comment
on the U.S. Army Corps of Engineers’ proposed Budget.

At the outset, I will state for the record my concern about the pressure being ap-
plied to the Corps to remove dams in the northwest region of our country. Last
year’s floods should have been a sharp reminder to dam removal advocates why this
country invested the time, man-power, and funds to construct those dams—to save
lives and protect the economic well-being of Pacific Northwest citizens. Without
those dams, the floods would have claimed many more lives and inflicted much more
economic misery on the people living and earning their livelihood in the northwest.

Another concern I have is with the reduction of services at Corps’ projects
throughout the northwest and, in particular, Idaho. For example, at the Corps’
Dworshak Project in Idaho, nineteen positions have been lost in that project’s re-
source department. Moreover, the resource manager position at that project has
bee.rll vacant for some time and I understand the position will be filled only tempo-
rarily.

Several Idaho communities depend on the operations at the Dworshak Project for
their economic survival and when services at this facility change, the citizens of
these communities get anxious. The City of Orofino in Clearwater County, Idaho,
is terribly concerned about the reductions in force at Dworshak, and about any fu-
ture change in operations that could interrupt electric power, adversely impact
recreation, and result in excessive inflow that would cause the reservoir to overfill.
I have several questions that I will send to the Corps that cover these concerns.

The last point I will make today concerns the progress of the Corps’ Lower Snake
River Juvenile Salmon Migration Feasibility Study.

Over twenty million dollars will be spent by the American taxpayer for the Corps
to complete the Lower Snake Feasibility Study. I have grave concerns about the way
this large expenditure of taxpayer money is being used by the Corps, as well as con-
cerns about the usefulness of the final product.

First, I want to underscore the concern I expressed last week to members of the
Corps’ North Pacific District, about a recreation survey that was mailed to 150 citi-
zens in the northwest. I have a good deal of experience with surveys and polls and
believe the recreation survey mailed to these 150 citizens to be terribly flawed. In-
deed, the very title of this survey—“Removing Dams from the Lower Snake River
to Increase Salmon”—exhibits bias inasmuch as science does not suggest that dam
removal increases salmon. There are many other similar problems with this survey
which I and my staff have communicated to employees at the Corps’ North Pacific
Division. I was relieved to hear from my staff that further thought is being given
by the Corps to the manner in which this survey “objectively” pursues the facts, and
I hope that swift action will be taken to correct the problems with the current recre-
ation survey.

My other concern about the Feasibility Study is with its usefulness when it is
timely delivered by the Corps in mid-1999.

In Section 1.2.1 of the Corps’ “Interim Status Report” of the Feasibility Study, the
Corps states that the study will accomplish several listed goals. By far, the most
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important one from my perspective is the goal listed as number (3)—“to provide a
sound and documented basis with which both federal and regional decision makers
can judge the recommended solutions.”

I am very interested in whether the Corps still stands behind this promise, and
whether the Corps will deliver the final product on time. It is essential that impor-
tant scientific questions be answered as definitively as possible and included in the
Corps’ final report. Two of these important scientific questions that must be an-
swered are: (1) how many wild, natural spawners will each salmon recovery alter-
native produce? and (2) how will each of the recovery alternatives impact salmon
survival? When the answers to these questions are definitively stated, then policy-
makers can begin to weigh the tradeoffs by matching the cost (capital construction,
power impacts, economic mitigation) with the number of wild, adult fish produced
by each recommended alternative.

I realize fully that getting the answers to the trenchant scientific questions pre-
sented is, primarily, the responsibility of the group of Northwest fisheries scientists
know as “PATH”—Plan for Analyzing and Testing Hypotheses. Mr. Chairman,
PATH receives about $1.7 million annually in BPA funds, and has been operating
for nearly two years. The scientists in this group receive direction from the National
Marine and Fisheries Service’s “Implementation Team,” which is responsible for im-
plementing the 1995 Biological Opinion. PATH’s mission Mr. Chairman, is to inform
policymakers about what is already known regarding salmon survival in the
mainstem and where research should be focused.

Mr. Chairman, what concerns me today in March, 1998, a little over a year away
from the Corps’ expected delivery date of the Feasibility Study, are reports that
PATH may not be able to deliver on the science. Scientists in the PATH group are,
reportedly, unable to resolve their differences with respect to the proper weight to
be given evidence supporting alternatives.

Without clear information on what are the best alternatives to pursue, the Corps’
study will be almost useless. No matter how good the economic and engineering
analysis is, without sound biological analysis, decision makers will be unable to
make the necessary political, social, and scientific determinations that will effect
salmon survival in the northwest.

Mr. Chairman, if the Corps fails to deliver on this most important goal, legitimate
criticism will abound. Once again, a large amount of money will have been spent
on salmon recovery with little to show for the taxpayers expense. That, Mr. Chair-
man, is unacceptable.

Thank you, Mr. Chairman, and I look forward to the Corps’ responses to the ques-
tions that I will submit for the record.

STATEMENT OF SENATOR DORGAN

Senator DOMENICI. Senator Dorgan.
Senator DORGAN. Mr. Chairman, thank you.
I would ask that a statement of mine be put in the record.

FISCAL YEAR 1999 BUDGET REQUEST

Before I came to the Congress, I used to testify from time to time
before committees of Congress. I remember that after the testi-
mony I used to think that Congress seemed to me to be perma-
nently indignant about things. Then I came to Congress and I real-
ized there was plenty of reasons to be indignant.

So this morning, when I hear what is being said, I must tell you
that I share almost all of what I have heard about priorities. I am
very concerned that we are shortchanging the Corps of Engineers
and shortchanging our investments in these areas.

In my judgment, we ought to have pride in making the right in-
vestments. These are, in fact, important and good investments for
the country. We ought to be ashamed if we don’t make these in-
vestments.

Having said that, I also want to say to the Corps of Engineers
that you are, I think, some of the best flood fighters in the world.
Many parts of this country owe you an enormous debt of gratitude.
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We had nearly 10 percent of the population of North Dakota
evacuated in a major flood last year. Ninety-five percent of one of
our largest cities was evacuated. The Corps waged a flood fight the
likes of which I have never seen.

They won parts of that fight and lost parts when the dikes broke.
But we could call at midnight or at 3 o’clock in the morning and
we would find the Corps in the middle of that flood fight.

I just want to say at the start that I have enormous respect for
what the Corps does. But it makes it even more important that we
make the right investments and that we allow you to make the
right investments.

DEVILS LAKE, ND

Mr. Chairman, I am concerned about a wide range of issues and
support the general tone of your comments. We have an enormous
problem with Devils Lake, which all of you know. I have some
charts which I will not go through at the moment.

Devils Lake has risen again. We are in the middle of a huge flood
problem. I have a picture of a man’s house burning down, a quad-
riplegic. Just like all the rest of the houses engulfed by this lake,
in a basin that has no inlet and no outlet, you could not do any-
thing but burn the house and leave.

Here is a picture of the house that was burned. That is a fire
that is set on purpose because the lake envelops not just that house
but hundreds of others. And the lake continues to rise.

We must make the investment to try to do something about it.
That investment is a relatively small outlet to try to reduce the
pressure on that lake.

So that is one of the issues. There are some funds requested in
this budget. Members of this subcommittee have been very helpful
in this area.

The second area is the Garrison Diversion Project. This has been
ongoing for a third of a century. We did not come asking for any-
thing. The Federal Government came to us and said if you'll take
a flood that comes and stays the size of the State of Rhode Island
in your State, if you accept a permanent flood the size of Rhode Is-
land, if you do that, North Dakotans, we will give you the benefit
of moving the water around the State.

That was a third of a century ago. We got the flood, so we got
all of the costs. We have yet to collect on all of the benefits.

The members of this subcommittee have been very helpful in try-
ing to move us down the road to finish that project.

PREPARED STATEMENT

So, Mr. Chairman, those are a couple of the specific items that
I will be asking questions about. Thank you for your patience and
I thank the subcommittee for its help.

Senator DOMENICI. Thank you.

[The statement follows:]
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PREPARED STATEMENT OF SENATOR BYRON DORGAN
DEVIL’S LAKE FLOODING

Much of the work of the U.S. Army Corps of Engineers deals with flood protection
and prevention. I want to focus today on one crucial aspect of this work. What I
want to talk about is an emergency. It is not the kind of emergency that strikes
without warning. It is not the kind of emergency that can be swiftly dealt with by
mobilizing disaster forces. It is an emergency that a large group of North Dakota’s
citizens have lived with for the past 5 years and will continue to live with for the
foreseeable future. The emergency is chronic flooding in the Devil’s Lake Basin in
my state.

Since 1993, Devils Lake has risen over 20 feet, doubling its size and tripling its
volume. The lake’s incredible growth is a direct result of its unique geological status
as a closed basin, with no natural outlet under normal conditions, and a continuing
trend towards wet weather in the Upper Midwest. The expanding lake has inex-
orably consumed homes and businesses, submerged roads, and inundated farm and
pasture land. During the last five years, this flood has caused hundreds of millions
of dollars in economic damages and triggered over $200 million in federal disaster
assistance. None of this has happened overnight. This is not an acute emergency,
it is a chronic one.

In response to this emergency, an Interagency Task Force recommended a com-
prehensive flood-fighting strategy which includes relocation of structures, upper
basin water storage, raising the levee protecting the City of Devil’s Lake, raising
essential roads, and constructing an emergency outlet from the lake. No single one
of these approaches will be sufficient to address the problem.

Although federal, state, and local governments are aggressively implementing this
strategy, a critical part of the plan, construction of an emergency outlet, remains
undone. The U.S. Army Corps of Engineers has designed a 13-mile emergency outlet
from Devils Lake to the Sheyenne River. This outlet has the potential to reduce the
lake level by one foot a year, preventing millions of dollars in damages to the City
of Devils Lake, the Spirit Lake Nation reservation, farms, and pasture lands.

Congress provided $5 million in the fiscal year 97 Disaster Supplemental Appro-
priation Bill for project planning and design, and another $5 million in fiscal year
1998 for additional design and initial construction. For fiscal year 1999, the Admin-
istration has requested %16 million for construction.

That’s the technical side of this emergency, now let me share some of its human
face. Like a chronic disease, Devils Lake has slowly but inexorably taken its toll on
those who live around it.

Dwayne Howard is typical of hundreds of farmers and ranchers who live near
Devils Lake. Dwayne, a proud former rodeo champion, has watched helplessly as the
lake swallows his farm. The flood waters are now just feet from his home. Like so
many others, he has been forced to abandon his farm, with no hope of compensation
from any government authority. Mark Kreklau, an agricultural financial consultant
predicts that “Between now and May 1 we will lose more farmers in the area than
in recent memory. It’s the worst I've ever seen.” Kreklau expects to see a 60 percent
increase in farm bankruptcy rates this year.

On the Spirit Lake Nation Reservation many of the reservation’s 4,000 enrolled
members are affected. Tribal Elder Pauline Graywater recently told of her plight at
a public meeting. Her home is threatened by the rising waters and she fears she
may have to move as early as this summer. The Spirit Lake Nation casino, a major
tribal business, now stands isolated on an island. With revenues slashed by 60 per-
cent, more than half of the casino’s 325 employees have been laid-off.

Joe Belford, County Commissioner, described it best when he said that, at Devils
Lake “Our house is burning.” I'll leave you with the image of the burning house of
quadriplegic Lakewood resident Randy Myers. Unable to have his house moved as
floodwaters advanced, Joe was forced to have his house burned.

In the absence of an emergency outlet to Devils Lake, the chronic emergency
takes its relentless toll. To confront the advance of this vast body of water, we must
implement all aspects of the total flood-fighting strategy. With the water rising right
now, it is time to proceed with an emergency outlet.

GARRISON DIVERSION PROJECT

My principal concern in the Bureau of Reclamation budget is funding for the Gar-
rison Diversion Project. This is the key to water development in North Dakota, just
as water development in general is the key to economic development in our state.

I am requesting $31 million for the Garrison Diversion Project pursuant to the
currently authorized project. This amount is $7 million over the President’s request.
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Two million dollars of that amount would be made available for the needs of North
Dakota’s Indian tribes which have already reached their funding ceilings under ex-
isting authority. This amount is just a small fraction of the over $200 million in crit-
ical unmet Indian needs identified by the Bureau of Reclamation.

The remaining $5 million would fund water systems in the southeast, northwest,
and west central regions of the state as well as the continued operation of the Oakes
Test Area. Funding will allow the continuation of numerous projects under way in
these regions. Providing adequate funding for these projects is a federal responsibil-
ity under the Garrison Reformulation Act. That Act promises North Dakota com-
pensation in the form of water development for the inundation of 500,000 acres of
prime farm land and two Indian reservations in North Dakota.

However, the project is being recast to emphasize the most pressing water needs
in North Dakota—safe, abundant water for municipal, rural and industrial use. As
a result, on November 10, 1997, the North Dakota delegation introduced S. 1515,
the Dakota Water Resources Act, a major reformulation of the project. I expect this
bill, which is critical to the development of North Dakota, to be the subject of hear-
ings soon before the Senate Committee on Energy and Natural Resources.

Meanwhile, semi-arid North Dakota has several unmet water development needs.
We get just 15 to 17 inches of water in a typical year. Lack of clean and abundant
water for drinking, industry and agriculture limits our economic development and
imposes undue hardship on our citizens. Clean, abundant water is also required for
agriculture, recreation and environmental quality.

Not only is water scarce in North Dakota, but it is also often of poor quality. I'm
sure not many of my colleagues would want their constituents to drink the dark
brown water that is often all that is available in northwestern North Dakota.

While lack of good quality water harms our economy, clean water can make all
the difference. For example, the Antelope Creek Bison Ranch connected up to the
Garrison project’s Southwest Pipeline in the fall of 1995. This small business now
receives clean, dependable supplies of water for its bison herd. Clean water enables
the ranch to remain in business. In fact, the business is so successful that it was
named 1997 Producer of the Year by the Dakota Territory Buffalo Association.

The Taylor Nursery is another Southwest Pipeline success story. Once the com-
pany connected to the pipeline, its owners estimated that their business increased
by 15-20 percent.

Other Garrison benefits have enabled North Dakota companies to cut down on
maintenance costs and improve quality control in a variety of industrial processes
and to stretch out our limited aquifer supplies.

Mr. Chairman, the people of North Dakota are patient. They have to be since they
have been waiting for over 40 years to receive the full benefits of the promised Gar-
rison project. These are benefits that they were promised when they sacrificed half
a million acres of farmland to benefit down stream states. We were told that if we
accepted a permanent flood on these lands, in return we would receive water for
irrigation, drinking and industrial uses. North Dakotans thought this was a good
deal. But we are still waiting for the federal government to fulfill its side of the bar-
gain.

While the pipeline projects I have mentioned are real rays of hope for North Da-
kota, they are not enough. We need to finish the job, repay the debt to my state
and complete a reformulated Garrison project with adequate annual appropriations.

STATEMENT OF SENATOR BENNETT

Senator Bennett.

Senator BENNETT. Thank you, Mr. Chairman. There seems to be
a discernible pattern about the opening statements here. I will con-
tinue the pattern.

BUREAU OF RECLAMATION PROGRAMS

But I will break the pattern a little bit in that I am not talking
about the Army Corps of Engineers. I am talking about the Bureau
of Reclamation.

I want to commend Assistant Secretary Patty Beneke who is
here and from whom you will hear on the second panel for the
work she is doing to help us with the Central Utah Project.
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My concerns are about the unfair treatment and micromanage-
ment of these projects by OMB. I think OMB should let the Depart-
ment of Interior do its job.

I have contacted Erskine Bowles about this. I have sent a letter
to the White House. I want Secretary Beneke to know that I will
do everything I can to assist her, and trust that she will help assist
me in getting a response from the White House about our concerns.

CENTRAL UTAH PROJECT

It is very similar to what we have heard here already. There is
an historic compromise agreement passed by the Congress in 1992
called the Central Utah Project Completion Act. It created a very
delicate balance between the people who wanted to build the dams
and preserve the water and the environmental concerns about miti-
gation of the environmental impact of these dams. It was put to-
gether carefully by Congress after literally decades of negotiation.

The fiscal year 1999 budget request does not keep the agreement.
It acts as if there were no commitment made in the previous agree-
ment and moves to cut both the requests from the district relating
to the Central Utah Project and, interestingly enough, the adminis-
tration has cut the Environmental Mitigation Commission as well.

It troubles me that OMB has cut the district moneys by a signifi-
cantly greater percentage than that of the commission. This is a
fundamental break with the spirit of the 1992 Competition Act
Agreement.

I sincerely hope the actions of OMB do not signal a change in
the policy of this administration to follow the intent of that act. It
is important that the funding proceed on schedule and not suffer
delays while adequately funding the fish and wildlife activities of
the commission.

This committee has been very supportive in the past for the Cen-
tral Utah Project. I am grateful to the chairman for his personal
attention. I hope we can quickly get to the bottom of this.

Now, Mr. Chairman, I will submit some written questions for the
record, addressing such Utah issues as the Tooele Wastewater
Project.

I also have some questions for the Army Corps regarding some
other projects. But let me join in thanking the Corps for their tre-
mendous assistance in the past on a number of Utah projects and
warning them that I will be coming back to them often for activi-
ties relating to the 2002 Winter Olympics.

Salt Lake City technically won the bid for the Olympics, but we
are fast recognizing that the Olympics cannot be held and spon-
sored by a single city or a single State. These are America’s games
every bit as much as they are Utah’s games or Salt Lake City’s
games. A good portion of them will take place on public lands.

PREPARED STATEMENT

I am grateful for the preliminary cooperation we have had from
the Corps as we have had discussions about this issue. I want to
join with Senator Dorgan—we have not had a disaster in Utah, but
we will have a different kind of disaster if we don’t have the co-
operation. We have every reason to expect that based on your past
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performance and I want the record to show that we recognize that
and are grateful for it.

Thank you, Mr. Chairman.

Senator DoMENICI. Thank you very much.

[The statement follows:]

PREPARED STATEMENT OF SENATOR ROBERT F. BENNETT

Mr. Chairman, I want to take this opportunity to thank and commend Assistant
Secretary Patty Beneke for the work she is doing on the Central Utah Project. We
have met privately to discuss my concerns about some unfair treatment and micro
management of this project by OMB. They should let the Department of the Interior
do their job. I have sent a letter to the White House about these concerns several
weeks ago and have received no response. I want to ask Secretary Beneke if she
will assist me in getting a response from the White House about my concerns.

The historic compromise agreement known as the Central Utah Project Comple-
tion Act Congress enacted in 1992 provides a delicate balance between the activities
of the Central Utah Water Conservancy District in constructing the project and the
implementing environmental programs of the Utah Reclamation Mitigation and
Conservation Commission. I want to express concern that the fiscal year 1999 Budg-
et Request has not dealt fairly with the Central Utah Project. In assembling the
budget, OMB cut the original requests from the District and the Commission.

Mr. Chairman, while I would prefer that the funding was a little higher for CUP,
what really troubles me is that OMB cut the District’s money by a significantly
greater percentage than that of the Commission. This is a fundamental break in the
spirit of the 1992 agreement.

I sincerely hope the actions of OMB do not signal a change in the policy of this
Administration to follow the intent of the delegation from Utah when it passed the
CUP Completion Act. It is important for the funding of the project to proceed on
schedule and not suffer from delays while adequately funding the fish and wildlife
activities of the Commission.

I appreciate the Committee’s past support for the Central Utah Project as well
as the Chairman’s personal attention that he has given this project. I hope that we
can quickly get to the bottom of this issue.

Mr. Chairman, I will submit a few questions for the Record that I would like the
Bureau to address regarding a few Utah issues such as the Tooele Wastewater
Project, the Privatization of Dutch John and, of course, the proposal to drain Lake
Powell. 1 also have some questions for the Army Corps regarding some other
projects. Let me briefly thank the Corp for their tremendous assistance in the past
on a number of Utah projects and I look forward to working closely with them in
the coming months as we prepare for the 2002 Winter Olympics.

STATEMENT OF SENATOR BURNS

Senator Burns.

Senator BURNS. Thank you, Mr. Chairman. I have a statement
that I will put into the record. I know that you want to get to the
witnesses. So, I will put my statement in the record.

Senator DOMENICI. It will be incorporated for the record.

Senator BURNS. I just want to say one little thing. I have been
looking at the map here. We are at the headwaters of the greatest
river system is in this country. The area that we cover—I don’t
know if you thought you were collecting combat pay here this
morning, didn’t you?

Dr. ZIRSCHKY. Yes, sir.

Senator BURNS. Well, you can forget about that.

The area that in our district it covers is an area that lengthwise
runs from the Utah-Colorado border to Norfolk, VA, and even the
North-South runs from Chicago to Washington, DC. That is how
big an area it is that you have out there.
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We only get 4 percent of the funds. Maybe we are lucky. I don’t
know. But we have some problems out there and we will submit
those questions to you.

PREPARED STATEMENT

I want to direct them mostly to the Bureau of Reclamation.
I thank the chairman for this opportunity.

Senator DOMENICI. You are welcome.

[The statement follows:]

PREPARED STATEMENT OF SENATOR CONRAD BURNS

Thank you, Mr. Chairman. I appreciate you calling this hearing this morning. As
I have looked over the budget justifications for the agencies funded by this commit-
tee one glaring point has been clear. There is not enough money available in the
Administration’s budget for the projects overseen by the people we have here today.
A point which has been made clear to me in the past couple of days, by people in
my state of Montana.

I appreciate the work that the agencies, appearing before the committee are
tasked to do for the good of the nation. But I am also concerned by the course that
they appear to be taking when addressing the issues on the ground in the states.
They appear to be headed down the same road that many agencies have, into the
regulatory role. Instead they should be continuing in the area of providing assist-
ance to the many people out there that really need and desire their technical exper-
tise.

In recent days it has come to my attention that the Bureau of Reclamation has
some very real problems developing in the area of public confidence. This it appears
has also affected the manner in which they deal with the public and the numerous
irrigation districts and their governing bodies across this nation. The people in these
irrigation districts pay their income taxes, and in addition pay fees to be provided
water for their crops. However, the Bureau of Reclamation finds them either unwor-
thy or unable to work within order to develop budgets and management plans for
the same districts.

I find this all very troublesome, for it leads to the premise that this government
does not care to listen or work with the people. In this year alone we have seen
more of this than we need to, and in the past six years more than many people can
tolerate. Gentlemen, there’s problems arising out there on the ground, and if you
looked closely you would find that you are a major portion of the problem itself. In-
stead, you and the Bureau should be the solution.

In these times, when the Administration is seeking to develop a clean water ini-
tiative and strategy, spending millions of dollars to provide clean water to the na-
tion to the country. They are spending less and less on the construction of clean
drinking water systems in many of our states. As the Chairman mentioned last year
there are just more projects than there is money to go around. This creates a di-
lemma of its own making, but piled on top of this is the money that the President
and Vice President are seeking for their clean water initiative.

I am sorry to inform the administration that the people in rural America do not
drink water from the streams and rivers in the country, they get their water supply
the same way you and I do, Mr. Chairman, out of a local water supply system. Un-
fortunately the Administration is more concerned about making the water clean in
streams than it does about the water that this minority group of American rural
residents use for drinking, cooking and cleaning.

A couple of weeks ago in an Agriculture Appropriations hearing the Department
of Agriculture provided the committee with numerous projects they would like to
undertake to clean up watersheds and streams. A few of the plans had no real pa-
rameters for implementation or development.

This is a problem that scares me, when I have to fight tooth and nail to get fund-
ing to provide a safe and secure water system both for Indian tribes and rural Mon-
tana’s. Due to the numbers presented I will once again have to fight to get the fund-
ing necessary to get the construction started on projects that will provide safe and
clean drinking water for an area of high growth potential. This project, that will
provide a safe and reliable water supply, is adjacent to one of the largest man made
reservoirs in the world. Yet these people have to truck in clean and safe drinking
water.



163

I will also have to fight the Administration to get funding for a regional water
supply system for a group of communities in north central Montana. Even though
they have been working with a local tribe who is in the process of finishing a water
compact with the state of Montana and the Department of the Interior. To com-
plicate matters even further in this case the Environmental Protection Agency is
threatening these communities with noncompliance of safe drinking water require-
ments. All the while the Vice President is running around the country promoting
an initiative he has developed to make sure we have clean water in our rivers and
streams across the nation.

This just puzzles me to no end, as does the lack of concern for Joe citizen in rela-
tion to his drinking water this Administration has displayed. We need funding and
we need some solid leadership for guidance for the local water district communities.
The people will develop the plans and work to build a coalition to address all the
concerns. But you need to work with them and not against them as this group in
power seems to want to provide.

Another issue of great concern I have recently learned about is the plans and con-
tracts that the Department of the Interior and the Bureau of Reclamation are pre-
paring which have water districts in Texas and your state of New Mexico, Mr.
Chairman, signing agreements that will allow them to supply water to smaller com-
munities. The concern here is that they want these districts and the states to sign
away and acknowledge the federal government as owners of the water rights. From
the beginnings of this country the federal government has stated that the states
have primacy in the area of water rights ownership and adjudication. But our
friends in the Department of the Interior are seeking any way they can to gain con-
trol over the states, especially in the west. Where as I have stated “Whiskey is for
drinkin’, water is for fightin’”.

I am aware that the Governor of Texas, and the Governor of Montana will not
agree with you and will fight to continue to preserve their primacy in water rights
ownership. This is not going to play out well at all in states like Montana, New
Mexico, Texas, Idaho and Washington, as well as Nevada.

Now as for the Army Corps of Engineers, I wonder where exactly you are today.
In the past several months I have heard numerous complaints about the Corps and
the work, or maybe a better term would be lack of work, they are suppose to be
providing. In Montana, Mr. Chairman, I can tell you that the reputation of the
Corps is gaining on that of three highly ridiculed land management agencies are
in the west. The Bureau of Land Management, the National Park Service and the
U.S. Fish and Wildlife Service. The three agencies I have just mentioned have prob-
ably the lowest combined trust factor in the United States, and especially in my
state of Montana.

In recent years we have seen the Corps change from a practice and a mission
which is to provide for navigation on our nations waterways and for the construction
of water storage on our rivers. Recent direction from up above appears to be moving
the Corps away from their mission and instead we are finding a group which seeks
to regulate people on the ground.

Earlier this year on the Yellowstone River in Montana we had a situation develop
where people, who had for years done all the work required to provide for stream
bank wash outs and flood prevention were caught in a position of being unable to
do any work at all. Fortunately in recent days the Corps has made moves to correct
this problem, but a few days on this side of the decision time would have been too
short and would have created a real problem. Spring runoffs would have made it
next to impossible to make any repairs or provided any maintenance to provide for
safety and soil erosion on the river banks.

We see this continue to happen and develop up and down the entire length of the
Yellowstone River. Crisis like this are avoidable if the federal government works
with the general public, and more importantly places themselves in the position of
being able to work with other federal agencies on the ground.

When it comes to wetlands the Corps now has a position of being a regulatory
authority instead of working with and providing technical assistance for the public.
The 404 permits and the process involved has become a nightmare for the public
and they are sick of this growth of work. If I remember right, was it not this Presi-
dent and Vice President who told us they were seeking to streamline government
making it more responsive to the needs of the public. Smoke N mirrors is all I am
seeing.

Mr. Chairman, you’ll notice I have yet to even mention the funding that the Ad-
ministration the Office of Management of Budget have provided for the Corps in the
fiscal year 1999 budget. I wonder what and how the Administration arrived at the
number they did, but it is clearly unacceptable to this Senator. Again in this case
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it makes me wonder what the real role and mission of the Army Corps of Engineers
really is in this world.

I just can’t imagine there is a way that this Administration thinks they can have
an agency with the requirements that the Army Corps has, perform a meaningful
and realistic job. I am very interested in hearing exactly what it will be and what
the function and future of the Army Corps will be.

I could continue on here, and we would accomplish nothing and I am very inter-
ested in what the panel has to present us to accept their numbers. I offer my com-
mitment to the Chairman and the Ranking member to work to find a way to provide
for the public. I will therefore close and wait to hear the testimony of the panel.
I will have several questions later in the hearing.

Thank you Mr. Chairman.

Senator DOMENICI. We are going to proceed quickly to our wit-
nesses. I will ask them to be as brief as they can so that we can
ask questions.

NATIONAL WATER RESOURCE DEVELOPMENT EFFORT

But I wanted to make one further observation. You know, about
15 years ago I was vilified as the opponent of the inland waterways
of this country because I proposed, and won, my first legislative
victory in making the commercial barges pay a user fee on their
diesel fuel for system improvements.

I can remember what prompted me to take on this issue. It was
a hearing like this when a group of inland waterway interests con-
tested whether a Senator from New Mexico ought to have any in-
terest in the inland waterways of the United States. I succeeded in
assuring them that I indeed had an interest. But I think some who
heard me then might not have believed my statements here today.

Essentially, I have come to the realization that in budgeting in
the United States, there is one giant thing wrong and I don’t know
how to fix it. My staff is not big enough.

Senator Byrd and fellow Senators, we are so busy creating new
programs that we think our Government ought to be in and pay
for, partially or otherwise, that we do not know the extent of our
responsibility to do things that only the Federal Government’s can
manage that we have already committed to. Highways is one exam-
ple.

This massive infrastructure investment is not going to get done
without Federal support. State and local governments alone are not
able to do it.

I would like to find out just how many billions of dollars of infra-
structure investment we are responsible for in those items which
are clearly a Federal responsibility. Then there is this whole dis-
cussion about whether you should cut the investment in water re-
sources development, our port and harbors, to find room for $100
billion in new programs and initiatives that are being requested in
the President’s fiscal year 1999 budget. I think this brings into
focus just what I am talking about.

I know it is not your fault that these new programs and initia-
tives have been chosen over these needed water resource invest-
ments. But I'll tell you that we are confronted with that every year
in the budget of the United States and it is a very, very serious
problem.

Having said that, how do you wish to proceed? Mr. Secretary, do
you want to proceed first?
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STATEMENT OF JOHN ZIRSCHKY

Dr. ZIRSCHKY. Yes, sir, and I will be very brief.

First, I would like to thank the committee for their kind remarks
and their understanding of the predicament that the four of us
face.

It was not too many years ago that we would not have had so
many Senators show up and say such kind things about us. After
the Midwest floods of 1993, we were blamed for all kinds of things
we had absolutely nothing to do with. I am very pleased with the
support of the members here for our program.

I am going to submit my statement for the record so that we
have plenty of time for questions. I believe that our budget request
is adequate in every program but Construction General. Not all of
the programs are great. We don’t have all the money we need, but
we can work within those amounts.

The primary problem that we face is in the Construction General
Program. The uncertainty associated with where we lie in the fu-
ture is causing a great deal of difficulty for our commanders to ad-
dress. It is tough to plan for next year’s program with such a wide
difference between views. It has put a great deal of pressure on
General Ballard and his staff and all of us to try to keep working
together to get through this problem.

There are some who do not seem to want us to work through this
problem. But I am very proud of the support that I have gotten
from the Chief of Engineers and his staff in this process.

With that said, I would like to make one last comment. If you
would, please pass this on to Senator Cochran.

PREPARED STATEMENT

I am responsible for that memo to which he referred. Two weeks
ago, I met with General Fuhrman and his staff, and we are recon-
sidering and trying to come up with a new means of addressing the
situation in Mississippi. So we are addressing that problem.

Thank you, sir.

[The statement follows:]

PREPARED STATEMENT OF JOHN H. ZIRSCHKY

Mr. Chairman and Members of the Subcommittee: Thank you for the opportunity
to testify today on the President’s fiscal year 1999 budget for the Civil Works pro-
gram of the Army Corps of Engineers. Accompanying me are Lieutenant General
Joe N. Ballard, the Chief of Engineers; Major General Russell L. Fuhrman, the Di-
rector of Civil Works; and Mr. Thomas F. (Fred) Caver, the Chief of the Civil Works
Programs Management Division.

On February 2nd, the President transmitted to Congress his budget for fiscal year
1999, along with planning targets for the out-years. This budget is part of the Presi-
dent’s plan to balance the budget as early as possible.

My statement will cover the following subjects:

—The Civil Works strategic plan and annual performance plan under the Govern-
ment Performance and Results Act (GPRA), along with a summary of the Corps’
recent performance,

—The President’s recent Emergency Supplemental Appropriations request for
Civil Works,

—An overview of the fiscal year 1999 Army Civil Works budget, and

—The fiscal year 1999 Civil Works program highlights by business program.
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GOVERNMENT PERFORMANCE AND RESULTS ACT

The Civil Works Strategic Plan, being prepared in response to the Government
Performance and Results Act, is currently under discussion within the Administra-
tion. Our plan will describe how the Corps of Engineers will continue to fulfill its
Civil Works missions within available resources.

The Corps is preparing program performance goals and performance measures for
each of its eight business programs: flood and coastal storm damage reduction, navi-
gation, environment, hydropower generation, recreation activities, regulatory, emer-
gency preparedness and disaster response, and support for others. We will consult
with this Subcommittee and others on the Strategic Plan and the fiscal year 1999
performance plan as soon as we have completed our consultations within the Ad-
ministration.

I would like to discuss briefly our ongoing efforts to improve the performance of
the Civil Works program. It is important that we effectively execute the programs
and projects for which you provide the funds. Let me also stress that we are com-
mitted to working with this Subcommittee in improving our performance.

Improving Performance in the Civil Works Program

At the end of fiscal year 1994, the Corps had an unexpended funding balance of
$1.4 billion, more than 25 percent of the funding available for that year. Partly be-
cause of that performance, the Army has been pursuing reforms in the Civil Works
program which would allow the Corps to reduce the cost and time required to imple-
ment projects and to meet agreed upon implementation schedules. By the end of fis-
cal year 1996, the Corps had reduced its unexpended balance to $0.5 billion, 12 per-
cent of its available funding, and expended 98 percent of the scheduled program.
In fiscal year 1997, the Corps expended 99 percent of the funds it scheduled; how-
ever, the unexpended balance grew to $0.8 billion, about 17 percent of its available
funding. This increase was due in part to the Emergency Supplemental Appropria-
tions Act, which provided an additional $585 million late in the year.

Figure 1 shows the performance of the program across its entire spectrum. The
left side of the figure represents outputs of the program and the right side shows
appropriation accounts.

Reconnaissance Studies.—In fiscal year 1997, we initiated the Expedited Recon-
naissance Study process. In that year, we completed 36 expedited reports with a me-
dian completion time of 6 months. During the same year, we also completed 45 reg-
ular reconnaissance reports started the prior year, with a median completion time
of 12 months. As you can see our performance in this area has been improving.

Feasibility Studies.—In fiscal year 1997, we completed 16 of 18 studies scheduled
to be completed. In addition, since fiscal year 1993 we have reduced completion
times from a median of 5.6 years to 3.5 years.

Design Completions for Construction Contracts.—Completion of designs is a major
element in maintaining Construction schedules. In fiscal year 1997, we completed
only 126 of 154 designs, 81 percent of the scheduled number.

Award of Construction Contracts.—This is another measure important to main-
taining project schedules. In fiscal year 1997, we completed only 101 of 144 sched-
uled awards, 70 percent of the scheduled number.

Continuing Authority Construction Contracts.—This measures the number of con-
struction contracts awarded on projects not specifically authorized by Congress (Sec-
tion 14, 103, 107, 111, 205, and 208). In fiscal year 1997, we completed only 75 per-
cent of the number scheduled, 35 out of 47.

General Investigations.—In this account we expended only 80 percent of the avail-
able funds. We were scheduled to expend 94 percent.

Construction General.—In fiscal year 1997, we expended 95 percent of the sched-
uled funds; however, that was only 77 percent of the available funding.

Flood Control, MR&T.—In fiscal year 1997, we expended 98 percent of the sched-
uled and available funds.

Operation and Maintenance, General.—In fiscal year 1997, we expended 92 per-
cent of the available funding.

In summary, we accomplished 99 percent of the scheduled expenditures for the
year; but, as the Total Program bar shows, we expended only 83 percent of the
funds available in fiscal year 1997. The significant difference is largely the result
of the Emergency Supplemental Appropriations Act which was passed late in the
year and provided little time for us to expend the funds.

Performance Goals for Fiscal Year 1998

Although the current schedules for fiscal year 1998 would provide for the Corps
to increase expenditures to almost $4 billion, a ten percent increase over previous
years, the Corps is still expected to carry over about 16 percent of its available
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funds. Through the first quarter, expenditures are slightly ahead of schedule. How-
ever, because of the significant increases in expenditures which will be required in
the remainder of the fiscal year, significant management effort will be required to
meet the current schedules.

EMERGENCY SUPPLEMENTAL APPROPRIATIONS REQUEST

The President’s Request for Civil Works

The President has proposed a fiscal year 1998 contingent emergency supplemental
appropriation of $30 million for the Operation and Maintenance, General, appro-
priation account. This funding is contingent upon a more detailed assessment of re-
quirements, which we are currently developing. These emergency supplemental
funds are needed to address recent and continuing damage to Civil Works projects
from ongoing severe and unusual weather patterns. These significant damages to
Federal navigation channels and harbors, reservoir facilities and flood control chan-
nels are caused by the continuous El Nino related flooding and wave action in Cali-
fornia, the Pacific Northwest and Florida. These funds would allow for the addi-
tional work necessary to restore project services, including dredging, snagging, drift
and debris removal, scour protection, and access road repairs. As discussed above,
a large emergency supplemental appropriation for the Flood Control and Coastal
Emergencies account was received late in fiscal year 1997, much of which remains
uncommitted for past emergencies. The Administration’s proposal is to transfer a
small portion of this uncommitted balance to the Operation and Maintenance, Gen-
eral, appropriation account, where it would fund the repairs to projects other than
commercial navigation channels and harbors. Funding to address damages to com-
mercial navigation channels and harbors would be derived from the Harbor Mainte-
nance Trust Fund.

Annual Flood Damage Report to Congress

A few days ago I transmitted to this Subcommittee a copy of the Annual Flood
Damage Report for Fiscal Year 1997. In the past year, the Corps’ estimate of the
value of the flood damages prevented within the United States by water projects
controlled by the Corps and emergency activities totaled $45.5 billion. This set a
new annual record and is well above the ten-year average. These record damages
prevented resulted from major storms hitting eight major river basins that together
cover more than half of the Nation. Flood damages actually suffered amounted to
approximately $8.9 billion in value, also well above the ten-year average.

THE ARMY CIVIL WORKS BUDGET

Multi-year Funding Levels for Civil Works

In November 1997, the President exercised his line-item veto authority by remov-
ing funding for several projects in the Energy and Water Development Appropria-
tions Act for fiscal year 1998. At the time, the White House press release announced
that the Administration wished to work with Congress to agree on an appropriate,
predictable level of annual funding for the Civil Works program. Such an agreement
would enable the Corps to more efficiently manage its program and maintain com-
mitments to project sponsors. Attached to this statement is a copy of the chart used
at the White House press conference to demonstrate the disparity between the budg-
eted and appropriated funding levels (Figure 2). This continuing disparity prevents
the Corps from establishing and maintaining project schedules, contributes to ineffi-
ciency, defers realization of project benefits and, ultimately, increases project costs
to both the sponsor and the Government. The attached graph displaying the level
of Civil Works appropriations, in constant dollars, over time puts this discussion in
an historical funding context (Figure 3).

Fiscal Year 1999 Civil Works Budget

The President’s fiscal year 1999 budget includes $3.215 billion in new discre-
tionary Energy and Water Development appropriations for the Army Civil Works
program. This is about 95 percent of the funding level budgeted by the President
for the Civil Works program for fiscal year 1998 and is about 80 percent of the fiscal
year 1998 level of appropriations for Civil Works, including funding for the For-
merly Utilized Sites Remedial Action Program (FUSRAP) transferred from the De-
partment of Energy to the Army. This level of funding is the maximum that could
be accommodated by the Administration within the overall outlay target for domes-
tic discretionary programs. Because of the importance of staying within the outlay
target and the large amount of carryover from fiscal year 1998 that will be spent
during fiscal year 1999, the budgeted level of new funding for fiscal year 1999 was
reduced accordingly.
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In addition to the discretionary appropriations, the fiscal year 1999 program re-
flects $14.7 million in mandatory permanent appropriations; $144 million in non-
Federal cash contributions from project cost sharing sponsors, through the Rivers
and Harbors Contributed Funds account; and the transfer of $48.3 million from the
Coastal Wetlands Restoration Trust Fund. Moreover, for the first time, the costs of
operating and maintaining Pacific Northwest hydropower facilities will be financed
directly by Bonneville Power Administration, whose fiscal year 1999 program in-
cludes approximately $98 million for this purpose. Over 24 percent of the overall
fiscal year 1999 Civil Works program would be derived from user fees or non-Fed-
eral contributions.

The new appropriations request is distributed among accounts as follows: $150
million for General Investigations; $784 million for Construction, General; $1.603
billion for Operation and Maintenance, General; $110 million for the Regulatory
Program; $280 million for Flood Control, Mississippi River and Tributaries; and
$288 million for other accounts. Figure 4 presents a geographical distribution of the
budget by region.

Advance Appropriations for New Investments and Near-term Completions

Like the President’s amended budget for fiscal year 1998, this budget proposes ap-
propriation during fiscal year 1999 of amounts required in each year from fiscal
year 2000 through fiscal year 2003 to advance fund the Federal share of completing
60 continuing projects scheduled for completion during that time frame. These ad-
vance appropriations would become available for obligation in the year specified,
which would provide the Corps and sponsors of these projects greater predictability
in managing the schedules and costs to complete them and bring their benefits on-
line.

Continuing projects with completion dates of 2004 or beyond, including 95 projects
in the Construction, General, account and all projects in the Flood Control, Mis-
sissippi River and Tributaries (MR&T), account continue to be budgeted incremen-
tally, based on estimated annual requirements to complete the projects. For these
projects in the Construction, General, account, the remaining Federal cost of con-
struction after fiscal year 1999 is $14 billion. For similarly funded projects in the
MR&T account, the remaining Federal cost of construction after fiscal year 1999 is
$4.155 billion.

Environmental Resources Fund for America

As part of the President’s overall plan to support increases for many of the Na-
tion’s key environmental programs, the Administration has proposed the Environ-
mental Resources Fund for America. The Fund, which includes two components
under the purview of the Army, is a deficit neutral plan for financing and carrying
out environmental initiatives.

Challenge 21—Riverine Ecosystem Restoration and Flood Hazard Mitigation.—
The fiscal year 1999 request includes funds in the amount of $25 million for the
Challenge 21 initiative, the Corps’ Flood Hazard Mitigation and Riverine Ecosystem
Restoration Program. As proposed for inclusion in this year’s Water Resources De-
velopment Act, this initiative expands the use of non-structural flood hazard mitiga-
tion options to achieve the dual purposes of flood damage reduction and restoration
of the functions and values of riverine ecosystems. Projects might include the reloca-
tions of threatened homes or businesses, conservation or restoration of wetlands and
natural floodwater storage areas and planning for responses and solutions to poten-
tial future floods. Although focused on non-structural alternatives to flood protec-
tion, a Challenge 21 project could, where appropriate, include structural pieces.
Challenge 21 builds on existing programs and initiatives, uses a watershed ap-
proach and initiates and expands partnerships with other Federal agencies (particu-
larly FEMA, NRCS and USFWS) and non-Federal public entities. Candidate
projects might be areas where frequent or severe flooding has occurred, emergency
assistance has been necessary, flood hazards have increased due to changes in hy-
drologic and hydraulic regimes, development is encroaching on and altering flood
plains and important floodplain functions and values need maintenance or restora-
tion. Cost sharing will be 50 percent Federal and 50 percent non-Federal for studies
and 65 percent Federal and 35 percent non-Federal for design and implementation.

Special Area Management Plans.—The Environmental Resources Fund for Amer-
ica also provides $5 million in the Regulatory Program account to enable the Corps
to carry out Special Area Management Plans (SAMP’s) to address comprehensive
watershed development issues in selected sensitive ecosystems. These SAMP’s are
valuable tools that can be used by state and local agencies to decide development
in environmentally sensitive areas, while helping to ensure consistency among
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Corps regulatory, planning and operations actions and facilitating coordination with
other Federal and State agencies.

Budget Allocations for New Investments

The Administration supports a regular program of new investments in the Civil
Works program. This would enable the Corps to maintain and improve its technical
capabilities and to continue its historical role as a problem solver for the Nation.
This year, the budget includes an affordable program of nine new starts, most of
which are oriented toward prudent stewardship of existing Federal resources.

In the fiscal year 1999 budget, the Administration has addressed the need to con-
struct projects on an efficient schedule by providing full funding, through advanced
appropriations, under the Administration’s Fixed Assets Initiative, and by making
reasonable trade-offs, in the near term, among priorities for the ongoing program.
We are hopeful that the Administration and Congress will engage in discussions on
the future priorities and funding levels that are appropriate for the Civil Works pro-
gram, in the context of the current budgetary constraints.

The continuing disparity between the level of funding budgeted for the Civil
Works program and the level appropriated has real impacts on real people across
the country. The Los Angeles County Drainage Area Project (LACDA), which cannot
be completed until 2006, is an example of how unpredictable future funding levels
and the need to delay completion dates in order to accommodate unprogrammed
work in the short run are affecting one of the Nation’s major metropolitan areas.

The LACDA project will restore 100-year flood protection for an urbanized area
with a population of over 9 million. This area currently is partially protected by an
urban flood control system which includes a combination of Federal, state and local
structures consisting of 5 major reservoirs, 22 debris basins, and 470 miles of chan-
nel improvements. As urbanization of the basin has occurred over the past 40 years,
the ability of the existing systems to provide design levels of protection to the Na-
tion’s second largest metropolitan area has diminished.

Because of multi-year funding constraints necessary to balance the budget, the
funding available for LACDA has necessarily been well below that which could have
been used by the Corps in fiscal year 1998 and fiscal year 1999. Meanwhile our sis-
ter agency, the Federal Emergency Management Agency, has deferred changes in
flood insurance requirements as long as possible and, beginning in July 1998, the
low and moderate income residents within the project area will be required to begin
paying mandatory flood insurance premiums in the amount of $130 million annu-
ally. These out-of-pocket costs associated with delaying the completion of LACDA
are in addition to an increased risk of flooding.

Although, every effort will be made to maintain as many of the original project
schedules as possible, there are certainly other areas that will suffer similar impacts
due to unavoidable project delays. It is imperative that Congress and the Adminis-
tration reach an accommodation on a justified predictable funding level for the pro-
gram.

Acceptance of Non-Federal Funds

We recognize there is a growing problem regarding the funding implications asso-
ciated with several authorities under which non-Federal sponsors can plan and con-
struct water resource projects, or advance funds to the Corps of Engineers for such
efforts, with subsequent reimbursement of the Federal share. Our current analysis
indicates there is a potential demand for reimbursement agreements that total al-
most $900 million. Under the current constrained budget ceilings for the Corps of
Engineers construction program, implementation of these authorities can create ex-
pectations of large future payments that cannot be fulfilled. We also share the Sub-
committee’s concerns about entering into reimbursement agreements expressed in
the conference report that accompanied the fiscal year 1998 appropriation act.
Therefore, we plan to enter into future reimbursement agreements only for those
projects we believe will be budgeted within available future funds to provide timely
reimbursement.

SUMMARY OF THE FISCAL YEAR 1999 CIVIL WORKS PROGRAM
NEW CIVIL WORKS INVESTMENTS

New Starts and Other New Work

The budget provides for initiation of specifically authorized new Civil Works in-
vestments with a total cost of $531.4 and a Federal construction cost of $410 mil-
lion. Of this amount, $21 million will be repaid by power users and $121 million
will be paid by non-Federal sponsors. The fiscal year 1999 budget includes $28.5
million to initiate nine new surveys; three regular construction new starts; four
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major rehabilitation new starts; one deficiency correction; and one dam safety assur-
ance new start. In addition, the budget includes $47 million for ongoing and new
activities under the Continuing Authorities Program. Attached to this statement is
a table listing the new construction work funded in the fiscal year 1999 budget (see
Table A).

Seamless Funding for Preconstruction Engineering and Design Activities

Under the “seamless funding” practice followed in recent years, the budget also
includes funding to proceed into the PED phase on 18 projects for which cost-shared
feasibility studies currently are underway. To reduce the budgetary impact of PED
efforts and to better assure sponsor commitments, the Administration proposed to
jointly finance new PED’s in fiscal year 1997. For equity reasons, the fiscal year
1998 budget proposed to extend this joint-financing policy to include all new PED-
like activities which might be added by Congress in other accounts, such as Con-
struction, General or Operation and Maintenance, as well. We have now developed
draft model Design Agreements to cover such situations and will continue to apply
this policy to all applicable projects in fiscal year 1999 and beyond.

O&M Cost Reduction Initiative

Prudent management of the Nation’s investment in water resources projects is an
important part of our program. Half of the Army’s $3.22 billion Civil Works budg-
et—$1.6 billion in the Operation and Maintenance, General, appropriation ac-
count—finances the stewardship of the existing infrastructure. This budget request
will help ensure that the Army Corps of Engineers can continue to deliver justified
levels of service at the least cost to the taxpayer.

We are exploring various cost saving measures in the O&M program. Aligning op-
eration and maintenance levels at projects with the demand for services is one ave-
nue. For example, where utilization of locks is relatively low, perhaps the same
service could be provided for our customers at something less than 24 hours a day.
Another example would be to align the length of the recreation season with visita-
tion rates at Corps lakes. Support activities, such as condition and operation stud-
ies, master planning, water control management and real estate management are
potential cost saving areas. Prudent stewardship requires that we will need to ex-
amine all our facilities critically to ensure that available resources are devoted to
the highest priority maintenance requirements.

The above examples are conceptual and will be analyzed further, coordinated with
our customers and refined as necessary in an informed and open forum to achieve
the cost savings. Also, the individual project amounts included in the fiscal year
1999 budget represent our best estimates of what will be required next year. Un-
doubtedly, intervening events will change these requirements. The Corps will closely
monitor project conditions and will apply the flexibility the Subcommittee has af-
forded the Civil Works program to make adjustments among projects to ensure that
the most urgent O&M requirements are met.

CIVIL WORKS BUSINESS PROGRAMS

In keeping with the government-wide focus on managing to achieve program re-
sults and improve the efficiency and effectiveness of service delivery to customers,
the balance of my statement will discuss the fiscal year 1999 Civil Works program
by business program, since it is through these results oriented business programs
that the Army serves its Civil Works customers. Discussing the President’s budget
for the Civil Works program in this light also puts into perspective the important
economic and environmental benefits derived from investments in this program.
Table B, attached to this statement, shows the relationship between Civil Works ap-
propriation accounts and business programs. The funding for General Expenses,
which provides executive direction and management for the Civil Works program at
the Corps Headquarters and division offices, is distributed proportionately across
business purposes in Table B.

Flood and Coastal Storm Damage Reduction.—The total funding in the fiscal year
1999 Civil Works budget to reduce damages caused by floods and coastal storms
across the country is $874 million. This includes $583.9 million to invest in new and
continuing surveys and investigations, design project solutions, research and devel-
opment, and construct projects devoted to reducing flood damages. We also are re-
questing $365 million to operate and maintain completed projects. About $119 mil-
lion of that budget request is for operating and maintaining completed flood protec-
tion features along the Mississippi River and its tributaries. The remaining balance
will operate and maintain Federal projects which were authorized and constructed
prior to the Water Resources Development Act of 1986. Prior to 1986, flood protec-
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tion projects were often retained in Federal ownership for Corps operation and
maintenance.

Navigation.—The budget provides $1,255 million for navigation activities. This in-
cludes $252 million to plan, design and construct improvements to our Nation’s sys-
tem of coastal harbors and inland waterways. Within this total, $47 million is in-
cluded to maintain shallow draft harbors, including both inland waterway ports and
coastal harbors, where the economies of the communities are dependent on commer-
cial fishing and related purposes. A total of $957 million is requested to operate and
maintain our extensive system of coastal ports and inland waterways that provide
for safe and efficient movement of waterborne commerce.

Environment.—The environmental activities—including both environment related
costs of projects pursued for other purposes as well as projects fully dedicated to the
environment—make up $439 million of the Corps fiscal year 1999 Civil Works budg-
et. Within this amount, we are requesting $225 million for new investments in envi-
ronmental mitigation, restoration, and protection activities. The total also includes
$140 million to continue the Formerly Utilized Sites Remedial Action Program
(FUSRAP) transferred to the Corps last year by Congress. In addition to the above
budgeted amounts, $48 million will be transferred to the Army from receipts to the
Department of the Interior for the continuing Coastal Wetlands Restoration Fund.

Within the environmental programs, the fiscal year 1999 budget continues several
major investments to which the Army is committed. Principal among these are $98
million in new investments, within the total funding for associated projects, for on-
going South Florida Ecosystem Restoration for the purpose of restoring, preserving,
and protecting the Everglades and the surrounding ecosystem. This amount in-
cludes $27 million to continue the Kissimmee River Restoration project. The enact-
ment of WRDA 1996 was an important milestone in the restoration of the Ever-
glades and South Florida ecosystem. That legislation specifies responsibilities, time
frames and cost sharing for the Corps and for the non-Federal sponsor for the res-
toration, preservation and protection of the ecosystem in the vicinity of the Central
and Southern Florida project. The Act also codifies in Federal law the South Florida
Ecosystem Restoration Task Force, which has been so effective in bringing Federal
and Sltate agencies and private interests together in the development of a restora-
tion plan.

The fiscal year 1999 budget includes $144 million for the Columbia River Salmon
Program. These funds will pay for mitigation, restoration, and protection of salmon
species indigenous to the Columbia River Basin, including operation and mainte-
nance of fish passage facilities in place. The amount requested is consistent with
the Memorandum of Agreement executed in September 1996 among the Depart-
ments of the Army, Commerce, Energy and the Interior, concerning the financial
commitment of the Bonneville Power Administration for Columbia River Basin fish
and wildlife costs. The largest item in this program is the Columbia River Fish Miti-
gation project, for which $117 million is budgeted to continue the construction of
fish bypass improvements at eight Corps dams on the Columbia and Snake Rivers
and to continue the mitigation analysis, which evaluates additional measures to in-
crease fish survival at those dams. This includes more than $41 million for Bonne-
ville Dam surface bypass and outfall monitoring facilities, $15 million for extended
length screens at John Day Dam, and more than $5 million for surface bypass facili-
ties at Lower Granite Dam.

The Army recognized that there will be further decisions during 1999 on Lower
Granite and other Lower Snake River dams. In the interim, the budget supports
making the operation of these projects as compatible as possible with improved fish
survival. This project is and has been responsive to the National Marine Fisheries
Service’s (NMFS) March 1995 Biological Opinion for operation of the Federal Colum-
bia River Power System. An Independent Scientific Review Board is, at the request
of the Northwest Power Planning Council, continuing to review the effectiveness
and risk associated with alternative management measures, including some of the
components of this program. The Army will work closely with NMFS in responding
to any changes in that Biological Opinion.

Other investments dedicated solely to the environmental program are $7.5 million
for the Section 204, 206, and 1135 environmental restoration continuing authority
programs. In addition, the budget provides $67.4 million within the total for oper-
ation and maintenance of Civil Works facilities and management of associated lands
for continued management in an environmentally responsible manner, fully in com-
pliance with applicable environmental statutes and regulations.

The Army has given priority to ensuring that the transition of program adminis-
tration and execution responsibilities for the FUSRAP program would not result in
slippages at any site. Once a site by site assessment of the program is completed,
the Corps will validate schedules and funding requirements in order to maximize
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savings and accelerate project completion. The Army’s budgeted amount in fiscal
year 1999 for FUSRAP continues the cleanup at the same funding level that Con-
gress provided in fiscal year 1998.

Hydropower.—The significant role played by the Corps in meeting the Nation’s
electric power generation needs is reflected in the budgeted amount of $177 million
for this purpose. This includes $47 million for continuing and new investments in
major rehabilitation and improvement of existing facilities and $123 million for the
operation and maintenance of generating capabilities for the production of reliable
and cost effective electricity from a renewable source of power. As discussed above,
in addition to these funds, operation and maintenance of hydropower facilities in the
Pacific Northwest would be directly financed by a transfer of approximately $98 mil-
lion from Bonneville Power Administration revenues.

Recreation.—The Corps is one of the Federal government’s largest providers of
outdoor recreation opportunities. The budget includes $219 million to provide this
service at multipurpose reservoirs, of which an estimated $34 million would be de-
rived from recreation user fees collected at Civil Works projects.

Regulatory.—The President’s 1999 budget includes $117 million for the Corps
Regulatory Program account to maintain fair and effective regulation of the Nation’s
wetlands and other aquatic resources. This is an increase of $4 million over the
amount appropriated for fiscal year 1998. The increase is necessary to implement
important initiatives that make the regulatory program more responsive, more equi-
table, and more efficient.

Five million dollars of the Regulatory Program total is for the Clean Water Action
Plan in the President’s Environmental Resources Fund for America. This $5 million
is to be used to develop Special Area Management Plans, which are tools to help
guide local entities in the development of environmentally sensitive areas.

The Administration is again proposing legislation to establish a more rational sys-
tem of permit application fees for the Corps regulatory program. In the current sys-
tem, most permit fees do not cover the cost of collection, let alone the cost of admin-
istering the program. Under this proposal, the fees for individual landowners would
be eliminated, and fees for commercial applicants would be increased to cover the
costs of evaluating and processing the permits, using a sliding scale based on the
complexity of the application. These fees, estimated to produce receipts of $7 million
in fiscal year 1999, would offset an equal amount in new appropriations for this pro-
gram.

Emergency Preparedness and Disaster Response.—The Corps prepares for and re-
sponds to natural and national emergencies in peacetime and war in support of the
Army and the Nation. The President’s budget does not request any new appropria-
tions for emergency preparedness activities in fiscal year 1999 because carryover
funds from the 1997 Emergency Supplemental Appropriations Act and other legisla-
tion, estimated at this time to be about $330 million at the start of fiscal year 1999,
are expected to be sufficient to meet operational requirements.

Support for Others.—In fiscal year 1999, the Corps will provide reimbursable tech-
nical support to other Federal agencies, state and local governments, other countries
and international organizations. This support covers the complete range of planning,
engineering, design and construction management, environmental services and tech-
nical assistance related to water, natural resources and infrastructure. Assistance
can vary from providing technical advice to complete project management services.
The Support for Others program enhances the Corps’ ability to maintain and im-
prove technical competence, while allowing other agencies to focus their in-house re-
sources, particularly personnel, on their own primary areas of expertise. The esti-
mated dollar value of the Corps efforts on behalf of other agencies in fiscal year
1999 is $814 million.

CONCLUSION

The President’s fiscal year 1999 Civil Works budget is consistent with the need
to balance the Federal budget and the President’s overall domestic priorities. The
funds available for the Civil Works program have been applied to give balance
among numerous Civil Works priorities: responsible stewardship of existing infra-
structure, meeting commitments for ongoing construction to the extent possible, and
reducing future emergency requirements through investments that achieve both eco-
system restoration and flood hazard mitigation.

In conclusion, I would emphasize the Administration’s commitment to work with
this Subcommittee, others in Congress and the non-Federal partners of Civil Works
projects to ensure that the policies and priorities for the Army Civil Works program
of the Corps of Engineers continue to serve the vital interests of the Nation by pro-
viding efficient priority investments in public infrastructure while protecting and re-
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storing the Nation’s environment. Moreover, this must be achieved in a way that
supports and contributes to the President’s commitment to balance the Federal
budget. I ask for your support as we move forward to meet these challenges.

Thank you Mr. Chairman, Members of the Subcommittee. This concludes my

statement.

FIGURE 1
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FIGURE 2

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS - CIVIL WORKS
FY 99 BUDGET CEILINGS VS. REQUIREMENTS
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FIGURE 4
Geographic Distribution
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TABLE A.—DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS—CIVIL WORKS—FISCAL YEAR
1999 NEW CONSTRUCTION

[Funding]
: Cost
. Fiscal year
Category/project
sl 1999 budget Total project Federal Non-Federal
New Construction Starts:
Big Sioux Falls, SD ...cccooovrrerrererirerenns $2,200,000  $37,100,000  $27,800,000 $9,300,000
Assateague Island, MD 4,000,000 17,200,000 117,200,000 ..cocovrrerere
Grand Prairie, AR ...oooveeeeeeeeee 11,500,000 342,000,000 229,800,000 112,200,000

Major Rehabilitation:
Walter F. George Powerhouse and
Dam, AL and GA ..o 1,000,000 37,000,000 37,000,000 oo
Lock and Dam 24 Part 2, Mississippi
River, IL and MO
Patoka Lake, IN
London Locks and Dam, Kanawha

2,400,000 38,370,000 238,370,000 ....cccocourrirrnnnn.
3,600,000 7,200,000 7,200,000 ..o

River, WV 1,700,000 20,200,000 320,200,000
Dam Safety Assurance: Skiatook Lake, OK ... 500,000 9,500,000 9,500,000
Deficiency Correction: Chain of Rocks,
Canal, Mississippi River, IL ......cccccooo...c... 700,000 22,270,000 22,270,000 oo
All e 27,600,000 530,840,000 409,340,000 121,500,000

1$300,000 will be provided by UPS.
2$19,185,000 will be derived from the IWTF.
3$10,100,000 will be derived from the IWTF.
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STATEMENT OF JOE BALLARD

Senator DOMENICI. Thank you. We are going to move on with our
witnesses before we move to questions.

General Ballard.

General BALLARD. Yes, sir; I am also pleased to be testifying be-
fore this committee. I am honored to be appearing before you again
for the second time as Chief of Engineers.

I want to thank the members of the subcommittee, and you per-
sonally, for the very kind remarks that you have made about the
Corps. I would say, thanks to your efforts, the Civil Works Program
has been in the past very strong. It has been a balanced program
and has been highly productive.

I look forward to our continuing partnership in this essential pro-
gram that is so beneficial to our Nation, as has been pointed out
several times this morning.

PREPARED STATEMENT

Sir, with your permission I will submit my statement for the
record and we are prepared to take your questions.
[The statement follows:]

PREPARED STATEMENT OF JOE N. BALLARD

Mr. Chairman and Members of the subcommittee: I am pleased to be testifying
on the President’s fiscal year 1999 Budget for the Civil Works Program, and am
honored to be appearing before you again as Chief of Engineers.

Today, the Civil Works Program is strong, balanced, and highly productive. I look
forward to your continued partnership in this fine program, so broadly beneficial to
our Nation.

My statement covers seven topics: Restructuring, Headquarters Relocation Plan-
ning, Fiscal year 1999 Civil Works Program Budget, Improvement of Business Proc-
esses, Corps of Engineers Financial Management System, Civil Works Program Exe-
cution and Outlook, and Corps Vision and Strategic Plan.

RESTRUCTURING

I would like to take a moment to review the progress of division restructuring.

Beginning in April 1997, the Corps began to implement the restructuring, which
reduced the number of division headquarters from 11 to 8. I approved most of the
division commanders’ implementation plans in May 1997, and since that time, the
new organizations have been up and running.

I am convinced that the division restructuring provides a more efficient organiza-
tional structure that will result in greater efficiencies in the future. We expect that
the staffing level for the eight divisions will be about 8 percent less in fiscal year
1999 than division usage in fiscal year 1997, and about 18 percent less by fiscal year
2002.

I have also targeted the Corps Civil Works Headquarters activities for achieve-
ment of comparable manpower savings.

HEADQUARTERS RELOCATION PLANNING

The Corps proposes to relocate its headquarters, in August 2000, to underutilized
space in the headquarters building of the General Accounting Office (GAO) at 441
G St. NW, Washington, D.C. By relocating from the Pulaski Building, the Corps will
leave commercially leased space to make more efficient use of government owned
space. The close proximity of the GAO headquarters to the Pulaski Building will
minimize the impact of the relocation on Corps employees. Additionally, our head-
quarters will not be disrupted by reconfiguration/modernization of space which
would be required if the Corps were to remain in the Pulaski building.
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FISCAL YEAR 1999 CIVIL WORKS PROGRAM BUDGET
INTRODUCTION

New fiscal year 1999 funding for the Civil Works Program, including the Direct
and Reimbursed programs, is expected to approach $4.29 billion.

The Direct Program is formulated by the federal government and funded through
appropriations of discretionary and mandatory amounts directly to the Corps. Fund-
ing for this program totals $3.48 billion. Discretionary amounts include defense and
domestic program components of $140 million and $3.08 billion, respectively. The
defense component is for the newly assigned Formerly Utilized Sites Remedial Ac-
tion Program (FUSRAP), transferred from the Department of Energy to the Corps
by Congress in the Energy and Water Appropriations Act, 1998.

The Reimbursed Program is formulated, under provisions of law, by the Corps in
collaboration with other federal agencies, State and local governments, and other
nations. It is funded in either of two ways: from discretionary amounts of the Direct
Program, initially, and, ultimately, through reimbursement by the ordering agen-
cies, governments, and nations; or by advance payments by the agencies, govern-
ments, and nations. Funding for this program totals $814 million.

DIRECT PROGRAM

Overview

The proposed fiscal year 1999 Civil Works Direct Program budget provides for
continued funding of nearly all studies and projects underway, including many
started in fiscal year 1998. It also provides for funding of new starts under the Gen-
eral Investigations (GI), Construction, General, (CG), and Flood Control, Mississippi
River and Tributaries (FC,MR&T) programs.

Funding includes “traditional” and “advance” incremental funding. Under tradi-
tional funding, appropriations are made for the budget year of amounts needed dur-
ing that year, based on estimates in the justification statements for that year. All
programs, except the CG Program, are funded in the traditional way. Under ad-
vance funding, appropriation is made “upfront,” in the budget year, of amounts
needed for each outyear until completion of the projects, based on estimates made
in the budget year for all years until completion. Each advance funding amount be-
comes available in the year of need and, therefore, is “scored” in that year. This pro-
motes full consideration of all costs and benefits of projects during resource decision
making, and allows the Corps and local sponsor to proceed with construction.

The CG Program is funded both ways. Ongoing projects not completing in out-
years of the 5-year program, fiscal year 2000-03, are traditionally funded, whereas
projects completing in the outyears, including new starts, are advance funded in
amounts needed during each year until completion, based on outyear estimates in
the budget year justification statements. Four of the fiscal year 1999 new start
projects are advance funded in outyears for completion.

The new start program includes 9 new reconnaissance studies and 18 precon-
struction engineering and design studies, following cost-shared feasibility studies,
being funded for the first time. The new start program also includes new construc-
tion projects, including 9 specifically authorized by Congress, and an undetermined
number generally authorized under the CAP. The specifically authorized projects in-
clude 3 regular construction projects, 4 major rehabilitation projects, 1 dam safety
assurance project, and 1 deficiency correction project.

New Funding

As shown in the table at the end of this statement, the fiscal year 1999 budget
provides for $3.48 billion in new direct funding. This includes $3.22 billion in discre-
tionary funding being requested through the fiscal year 1999 Energy and Water De-
velopment Appropriations Act, and $266 million in mandatory funding to be made
available under existing law.

Mandatory funding includes $15 million from three permanent appropriations—
one for maintenance of mine debris reservoirs used for other purposes in California;
one for construction, operation and maintenance of federal water management facili-
ties nationwide; and one for payments to states to compensate for loss of tax base
owing to federal projects nationwide. Mandatory funding also includes $10 million
from the Coastal Wetlands Restoration Trust Fund (CWRTF) for the Corps’ part in
interagency protection and restoration of wetlands in Louisiana. Additionally, it in-
cludes $144 million in nonfederal contributions from the Rivers and Harbors Con-
tributions Trust Fund (R&HCTF), representing costsharing paid under five pro-
grams (the GI; CG; Operation and Maintenance, General (O&M); and Coastal Wet-
lands Restoration programs) and one project (the FC,MR&T Project). Mandatory
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funding also includes $98 million to be transferred from the Bonneville Power Ad-
ministration (BPA) for operation of the Corps’ hydropower generation facilities in
the Pacific Northwest.

Additionally, the budget provides for $22 million in mandatory borrowing author-
ity for capital improvements for the Washington Aqueduct. However, unlike other
mandatory authority, this is authority to obligate against and make payment from
money borrowed from the Treasury.

Comparison with Fiscal Year 1998 Funding

As shown in the table, new funding for the fiscal year 1999 budget, including dis-
cretionary and mandatory funding, is $923 million less than the total of appropria-
tions for fiscal year 1998. The discretionary part is $836 million less than last year’s
total, largely reflecting a $685 million reduction in the CG Program. Of the $784
million in discretionary appropriations for the CG Program, $16 million, or 2.0 per-
cent, is provided to fund new construction starts.

Outlays of discretionary funding for fiscal year 1999 are expected to be about $828
million less than for fiscal year 1998, commensurate with the reduction in funding.

Net New Funding

Of the $3.48 billion in total new direct funding, $820 million, or 24 percent, would
come from nine sources other than Treasury’s General Fund, yielding net new fund-
ing not specifically collected for the program of $2.66 billion. These sources—eight
existing and one proposed—include five Special and four Trust Funds. The largest
amounts would come from the Harbor Maintenance Trust Fund (HMTF) ($462 mil-
lion, including $2 million for the CG and $460 million for the O&M programs),
R&HCTF ($144 million), Inland Waterways Trust Fund (IWTF) ($50 million), Spe-
cial Recreation User Fees (SRUF) Fund ($34 million), and CWRTF ($10 million). As
discussed later, under Program Execution and Outlook, the one proposed source
would be a special fund for the Regulatory Program, with collections estimated to
amount to $7 million in fiscal year 1999 and increase to $14 million, annually,
thereafter.

Significance of Budget for Corps

Owing principally to appropriation of $411 million for 359 studies and projects not
included in the President’s Program for fiscal year 1998, we project a large funding
carryover from fiscal year 1998 into fiscal year 1999, most of which—$490 million—
would occur for the CG Program. However, since much of the carryover is ear-
marked for specific work, it is unavailable for reprogramming to cover shortages in
other work.

The budget provides for annual funding in outyears of the 5-year program averag-
ing roughly $210 million more than in fiscal year 1999. Coupled with this follow-
on funding, fiscal year 1999 funding is expected to provide adequate amounts for
planning and design missions, enabling continuing, with few exceptions, ongoing ef-
forts. However, schedules for many ongoing construction projects will be stretched
out, resulting in later completion dates than presented in the fiscal year 1998 Budg-
et.

Ever-increasing needs and constrained resources challenge us to become even
more efficient and innovative in producing for our customers. As discussed later, we
have been working hard at this, and have met with many successes already. How-
ever, much more is needed. The Corps’ strategy, discussed under the Corps Vision
and Strategic Plan, commits us to achieve “dramatic improvement in performance
and customer satisfaction.” Our goal is to “revolutionize” our effectiveness in prob-
lem-solving—continually maximizing the actual and potential values of our organi-
zation to Civil Works Program customers and the Army, and, thereby, the Nation.
This budget promotes implementation of this strategy, not only confirming its neces-
sity, but also providing adequate funding to facilitate its diligent pursuit.

Advance funding for acquisition of fixed assets will allow us to coordinate far more
intensively, quickly, and effectively with local sponsors in determining optimum
work and funding schedules based on capabilities and constraints of both parties.
Both parties should benefit significantly—the Corps, because of more efficient work
schedules; and the customer, because of greater certainty of financial obligation and
faster delivery of needed facilities and expected benefits.

REIMBURSED PROGRAM

Through the Interagency and Intergovernmental Support Program we help other
agencies and governments with timely, cost-effective implementation of their pro-
grams, while maintaining and enhancing capabilities for execution of our Civil
Works Direct Program and Military Program missions. Other agencies look to us for
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help with engineering and construction management because of our vast experience
and capabilities, enabling us to do the work better, faster, and cheaper.

We provide reimbursable support for about 60 other federal agencies and several
State and local governments through help with environmental, engineering, and
construction management work. Total reimbursement for such work in fiscal year
1999 is projected to be close to $814 million. About half of this is for environmental
work. The largest share—nearly $300 million—is expected from the Environmental
Protection Agency (EPA) for cleanup of wastes at numerous sites under its Super-
fund program. 98 percent of our Reimbursed Program funding is provided by federal
agencies.

STAFFING

Total staffing for the Civil Works Program for fiscal year 1999 is 25,520 FTE’s.
This reflects a reduction of 448 FTE’s from the fiscal year 1998 total. Of the total,
24,416 FTE’s are for the Direct Program and 1,204 FTE’s are for the Reimbursed
Program. Total staffing is allocated 90 percent to districts, 4.5 percent to labora-
tories and other separate field operating agencies, 3.5 percent to division offices, and
less than 2.0 percent to headquarters. Under restructuring, the headquarters share
will remain essentially unchanged, while district and separate field operating agen-
cy shares will grow from reallocation of division office savings.

IMPROVEMENT IN BUSINESS PROCESSES
INTRODUCTION

This part of my testimony summarizes efforts to improve business processes of the
Civil Works Program over the past few years, with emphasis on accomplishments
in fiscal year 1997, and efforts underway in fiscal year 1998.

DECISION DOCUMENT REVIEW/APPROVAL

As I reported last year, we have put in place a process that now restricts Head-
quarters review of decision documents to “policy review,” ensuring compliance with
law and Administration policy, with divisions providing quality assurance, and dis-
tricts accomplishing technical reviews, thereby controlling the technical adequacy of
the planning and engineering in these documents at the local level. I am happy to
report that we have made significant progress in achieving corporate efficiency and
effectiveness through elimination of fragmented review at multiple layers.

HEADQUARTERS RESPONSIVENESS TO FIELD OFFICES

In addition to restricting its review to policy review, our “one-stop” Washington-
level review office continues to improve its review process in an effort to provide
more timely decisions to districts.

In fiscal year 1997, this office received 425 decision document policy review ac-
tions from our field offices, including actions for review of reconnaissance, feasibil-
ity, design, and major rehabilitation reports. We completed over 380 of these review
actions in fiscal year 1997, for a review efficiency of 90 percent. Through the 1st
quarter of fiscal year 1998, we completed review of 113 decision documents. We are
on track to complete well over 400 in fiscal year 1998.

Additionally, in fiscal year 1997, this office reviewed and approved 34 Project Co-
operation Agreements (PCA’s)—contracts spelling out roles and responsibilities of
the federal government and nonfederal sponsor—for specifically authorized projects.
Average processing time for these documents continues to be less than 60 days, ena-
bling project construction to begin expeditiously. Through the 1st quarter of fiscal
year 1998, we have had over 30 PCA reviews underway, and executed 8 PCA’s. A
total of 70 PCA reviews are scheduled for execution in fiscal year 1998.

Finally, in the interest of further expediting project development, Army estab-
lished an expedited reconnaissance study and report process. The expedited process
focuses on determining Federal interest and developing a detailed plan of study for
subsequent feasibility work. This process has been successful in completing the re-
connaissance studies more quickly and moving viable locally supported studies for-
ward toward solutions. Although the process is still new, it has been well received.

PROJECT COOPERATION AGREEMENTS

We have continued efforts to make negotiation and processing of PCA’s more pre-
dictable and efficient in three ways.

First, in consultation with nonfederal project sponsors, Army continues to develop
new PCA models reflecting principles of partnering, and addressing recurring con-
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cerns of sponsors. These models cover specific program authorities, and expedite the
agreement process. Two of the models, for specifically authorized flood control
projects and commercial navigation projects, cover most of the Corps’ program.
Other models cover continuing authorities and environmental infrastructure
projects. Additionally, one covers preconstruction, engineering and design (PED)
agreements for cost-sharing of the PED phase. Latest versions of all models are eas-
ily accessible to our field offices and project sponsors on the world-wide web.

Second, headquarters has delegated authority to division and district commanders
to execute PCA’s and PED agreements, conforming to the models, without Washing-
ton-level review.

Finally, we have posted all current guidance for preparation of PCA’s and other
agreements on our homepage, easily accessible to nonfederal sponsors, as well as
Corps personnel and the public. Homepage publication enables almost instanta-
neous notification of changes in guidance to the benefit of all involved.

These improvements have fostered partnership and expedited negotiations.

PARTNERING

The Corps has long supported dispute prevention and resolution in its corporate
policy and workplace practice. The Alternate Dispute Resolution (ADR)/Partnering
Program continues to lay the foundation for better working relations among Corps
personnel, partners, and customers. It focuses on the development of cooperative
project management teams through collective definition of goals, improved commu-
nication, and the fostering of problem-solving attitudes among parties involved. The
ADR Program has become a model for programs of other federal agencies, including
the Office of Personnel Management’s program for executive management, and for
programs of several law schools and universities. The program provides for training,
publications, and field support.

Partnering philosophy is the key to more successful and effective project execu-
tion, resulting in improvements in quality, schedule and cost. It is aimed at improv-
ing our business process by making our customers and partners an integral part of
the team. While the concept was originally applied only to construction contracts,
it is now being used to improve business relationships across the broad spectrum
of Corps activities. Partnering has dramatically reduced the number of construction-
related claims and appeals.

In fiscal year 1997 we pursued recommendations, made at the partnering work-
shop of the previous year, for improvement of service to local sponsors. We have
taken actions to increase our efficiency and enhance sponsor involvement in project
development and execution. These have included improvement of the existing and
development of new models for project cost-sharing agreements, improvements in
the real estate review and acquisition process, and acceleration of review and ap-
proval of the decision documents and reports.

Our major initiative in fiscal year 1997 was development of the Partnering Guide
for Civil Missions. The guide is one in a series of publications describing techniques
and applications of Partnering in Corps programs. When completed, it will serve as
a tool for successful execution of our missions. A partnering workshop was con-
ducted with our division and district personnel in December 1997 to finalize the
guide and explore further opportunities for Partnering in Civil Works missions.

In fiscal year 1998 we undertook a major initiative in the customer satisfaction
arena to develop service standards and implement a pilot test in Mississippi Valley
Division. Our objective is to develop tools to measure satisfaction and, then, to use
the feedback to change Corps business processes to improve services and products
within available resources. The pilot test will result in tools for evaluation of cus-
tomer satisfaction Corps-wide.

GOVERNMENT PERFORMANCE AND RESULTS

The Government Performance and Results Act of 1993 (GPRA) requires that we
show how improvements in our business processes, and efforts to balance scarce
budgetary resources between operation and maintenance and new investments, ulti-
mately impact delivery of our products and services to the Nation.

The improvements in our business processes, discussed elsewhere in this state-
ment, include: streamlined decision document review processes, eliminating duplica-
tion of functions at different levels; intensively monitored policy review, significantly
reducing average review times; standardized PCA models, simplifying and expedit-
ing development, review, and approval of PCA’s; broader application of partnering
techniques to strengthen partnerships with sponsors, expediting construction and
minimizing costs; and intensively managed program execution, for more efficient
and timely production and greater customer satisfaction.
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Until recently, we could demonstrate benefits of these process improvements only
at the project level; we did not have means to display them at the program level.
Likewise, we could demonstrate the impacts of varying funding levels on levels of
program services and the timing of program results at the project level; however,
again, we did not have means to measure such impacts at the program level.

Currently, we are testing an initial set of results-oriented performance measures
for demonstrating the contributions of internal process improvements and impacts
of different levels of funding for programs. Our goal is to comply with GPRA in de-
velopment of a comprehensive set of results-oriented program performance meas-
ures. We are discussing these measures with OMB, and continuing the consultation
process with Congress.

CORPS OF ENGINEERS FINANCIAL MANAGEMENT SYSTEM

We are continuing deployment of the Corps of Engineers Financial Management
System (CEFMS). As of 30 September 1997, we had completed deployment at forty-
four Corps locations. To date, in fiscal year 1998, we have completed deployment
at our Cold Regions Research and Engineering Laboratory, Northwestern Division,
Alaska District, and Transatlantic Engineering Center, Europe, and initiated de-
ployment at the South Pacific Division. We anticipate completing the process for all
locations this month, with deployment at the North Atlantic Division.

I am pleased to report on success achieved by our first Division to have completed
a full year of operations using CEFMS. The U.S. Army Audit Agency and Corps
teamed together at our Southwest Division in fiscal year 1997 to verify that CEFMS
will produce consolidated financial statements consistent with requirements of the
Chief Financial Officers Act. The Army Auditors have advised me that the fiscal
year 1997 Southwest Division consolidated financial statements will receive an un-
qualified audit opinion. This is a big step forward for the Corps, Army, and Depart-
ment of Defense (DOD) in demonstrating the capability of our automated financial
management information system to document the financial integrity of our steward-
ship of funds entrusted to us.

CEFMS is now being adopted for wider use throughout DOD because of its dem-
onstrated capabilities.

PROGRAM EXECUTION AND OUTLOOK
INTRODUCTION

Program Execution continues to be very important throughout the Corps. In fiscal
year 1997, our divisions and districts generally succeeded in improving their execu-
tion, as measured in terms of expenditures. Division commanders have described
execution results of their divisions for that year, by program, in their status reports.
As usual, these will be made available to the Subcommittee, following this hearing.
We are continuing to emphasize the importance of meeting obligation and expendi-
ture schedules in fiscal year 1998.

In following discussions, the term “expenditure” is substituted for “accrued ex-
penditure.”

GENERAL INVESTIGATIONS

Scheduled expenditure for the GI Program in fiscal year 1997 was $161 million.
We spent $151 million, or 94 percent of this, and 80 percent of funding available.
This execution, based upon funding available, was unsurpassed in the preceding five
years.

Scheduled report production for the program in fiscal year 1997 included 90 recon-
naissance and 20 feasibility reports. The performance goal for reconnaissance re-
ports was completion of 81 of the 90, or 90 percent, within the 12—-18-month legisla-
tive time-frame for regular reconnaissance reports, and 6-9-month time-frame for
expedited reports. We completed 84 of the 90 for a performance result of 93 percent.
The performance goal for feasibility reports was completion of 16 of the 20, or 80
percent. We completed 16, meeting this goal.

Scheduled expenditure for the GI Program in fiscal year 1998 is $157 million. Our
goal is to expend 95 percent of this amount. Based on first quarter results, we will
exceed that goal.

In addition to the GI improvements of last year, in anticipation of implementing
further efficiencies, we have contracted with the National Research Council to pro-
vide an independent assessment of the Civil Works decision making process, taking
into consideration the magnitude of investments, the state of analytic arts, govern-
ing laws, and executive branch guidance. We expect a report in January 1999.
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The President’s Budget provides for $150 million in new funding for the GI Pro-
gram. The outlook for program workload is healthy. We are striving continually to
enhance our performance during these times of limited resources.

CONSTRUCTION, GENERAL

In fiscal year 1997, scheduled expenditures totaled $1.10 billion, we expended
$1.05 billion, and carried an unexpended balance of $313 million over into fiscal
year 1998. This unexpended carryover was significantly less than our historical av-
erage. Moreover, it included $149 million earmarked in law for specific activities or
projects which could not be accomplished that year.

In fiscal year 1998, $1.79 billion was available for expenditure in the CG account
at the beginning of the year. Expenditures scheduled for this year total $1.30 billion,
leaving $490 million to be carried over into fiscal year 1999. At the end of the first
quarter, expenditures were on schedule at $190 million.

The President’s Budget provides for $784 million in new funding for the CG Pro-

am in fiscal year 1999. It also provides for advance new obligation authority of

531 million for the four-year fiscal year 2000-03 period for completion of 60 specifi-
cally authorized projects scheduled for completion during that period. Of the fiscal
year 1999 amount, %16 million is for initiation of 8 new start projects. The balance
of $768 million, reflecting a reduction for savings and slippage in the total program,
is for specifically authorized continuing projects and remaining items, including
projects under CAP. About $659 million of this amount is for specifically authorized
projects.

The budget request includes $25 million for the Challenge 21—Riverine Eco-
system Restoration and Flood Hazard Mitigation Initiative as part of the President’s
Environmental Resources Fund for America. This new program will examine entire
watersheds to expand the use of non-structural alternatives to reduce flood hazards
and flood disaster recovery costs while helping to restore natural functions and val-
ues to riverine ecosystems.

OPERATION AND MAINTENANCE, GENERAL

In fiscal year 1997, we expended 92 percent of the funds available to operate and
maintain the existing federal water resources infrastructure, including 12,000 miles
of inland waterways, 237 locks, 926 harbors, 383 dams and reservoirs and recre-
ation facilities for 375 million visits over the year. This infrastructure provides ben-
eficial outputs for navigation, flood damage reduction, hydropower generation, recre-
ation, and environmental stewardship that are important to the economic and envi-
ronmental well-being of the Nation. Our workload was financed with the $1.697 bil-
lion regular appropriation plus two emergency supplemental appropriations—$19
million to repair damages caused by Hurricane Fran along the Atlantic Coast and
$150 million to repair Civil Works projects impacted by natural disasters that oc-
curred throughout the Nation, including California, the Pacific Northwest, Gulf
Coast, Ohio River Basin, and Upper Midwest. This performance, with an emphasis
on justified results, reflects outstanding management by our headquarters and field
staff who had to make substantial regional adjustments to deal with these major
flooding events pending enactment of supplemental appropriations.

We expect even better performance in fiscal year 1998 with the appropriation of
$1.733 billion which was 36 million, or 2.1 percent, greater than the initial fiscal
year 1997 amount. This year’s storms have caused damages to some of our projects.
We will have to work hard to address these additional requirements while keeping
the infrastructure in good working order.

Our fiscal year 1999 estimated O&M program is $1.709 billion, including a $1.603
billion appropriation request, an estimated $98 million in funding from the Bonne-
ville Power Administration to operate and maintain hydropower facilities in the Pa-
cific Northwest, and $8 million in cost-sharing contributions. I am confident that
tlf%is amount will be adequate to operate and maintain our projects at justified levels
of service.

For the period fiscal year 1997-99, the O&M program is essentially stable at the
$1.7 billion level. As projects continue to age and federal funding constraints con-
tinue, it is clear that we need to find innovative ways to accomplish required O&M
work nationwide. In order to continue providing services to project customers at this
level of funding, we are proceeding with the O&M Cost Saving Initiative that I men-
tioned in last year’s testimony. A report comparing project costs and outputs has
been provided to various Congressional committees and customers. Although the
O&M Cost Savings report is not intended to identify categories of projects for re-
duced funding, Corps field offices have been using it as a starting point to engage
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our customers and Congressional delegations to further analyze their respective
projects and seek cost saving opportunities.

FLOOD CONTROL, MISSISSIPPI RIVER AND TRIBUTARIES

In fiscal year 1997, we expended 98 percent of funds scheduled for expenditure
on the MR&T Project. Of the $34.5 million unexpended, $8.7 million was unobli-
gated and $25.8 million was obligated but unexpended. The unobligated carryover
was about 3 percent of new budget authority for fiscal year 1997.

We anticipate excellent financial performance on the MR&T Project in fiscal year
1998.

The President’s Budget request for $280 million in new funding for the MR&T
Project includes funding for one new start reconnaissance study and one construc-
tion new start.

REGULATORY PROGRAM

The President’s budget requests $117 million for the Regulatory Program, with $7
million to be derived from offsetting receipts under proposed legislation to restruc-
ture permit application fees, for a net of $110 million. Total funding is $11 million
more than the fiscal year 1998 appropriation. The increase supports national water
resources initiatives, including continued work under the President’s Wetlands Plan
of August 1993.

The requested funds will provide for the implementation of a full administrative
appeals process by which the public can challenge regulatory decisions without re-
sorting to litigation. This includes appeals of denials of permits and appeals of juris-
diction determinations. We will begin implementation for appeals of permit denials
near the end of fiscal year 1998.

In addition, we are increasing efforts to initiate and sustain partnerships with
State and local governments in the protection of the aquatic environment. With the
proposed fiscal year 1999 funding, we will develop watershed management plans
and other permitting mechanisms that allow state and local authorities to take on
more permitting responsibilities, thus reducing Corps workload.

We are again proposing changes in fees for the regulatory program, including in-
creasing fees for commercial applications to cover review costs, and dropping fees
for applications of individuals. This proposal is expected to generate $14 million in
the first full year of operation.

FLOOD CONTROL AND COASTAL EMERGENCIES

The President’s Budget does not request new funding for the Flood Control and
Coastal Emergencies (FCCE) Program. The expected carryover of funds appro-
priated in the 1997 Emergency Supplemental Appropriations Act is adequate for ad-
ministration of the Disaster Preparedness and Emergency Response programs in fis-
cal year 1999. The need for additional funding will be determined by future events
requiring extraordinary flood-fighting or subsequent repair of damaged water man-
agement facilities and the balance of funds in the FCCE account.

Under this program, we provide leadership and expertise in preparation for and
response to disasters throughout the Nation. Since receiving our emergency mission
in 1941, we have developed and sustained an engineering organization capable of
responding to both natural and technological disasters, such as hurricanes, floods,
earthquakes, and oil spills. This mission also entails supporting deployed U.S.
Forces and accomplishing reimbursable work for other agencies, particularly, the
Federal Emergency Management Agency.

Last year, we responded to several natural disasters, including the Western
Floods of January 1997, flooding in the Ohio River and Mississippi River Basins in
March 1997, and the Upper Midwest Floods of April. We have completed the repair
and rehabilitation of critical levees in California and other States as we continue
to restore flood protection to distressed communities throughout the Nation.

This year, we were part of the Federal relief efforts led by the Federal Emergency
Management Agency in New England as the result of January’s severe ice storm.
In February, we responded to the flooding in California and Florida, and we remain
a key player in the Federal recovery and relief efforts in these states. Also, as part
of its overall emergency response mission, the Corps of Engineers continues to pro-
vide support to U.S. forces in Bosnia.

GENERAL EXPENSES

The President’s Budget provides for $148 million in new funding for GE, the same
as for fiscal year 1998. These funds support the headquarters, the new eight divi-
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sion office structure and four field support activities. Expenses are allocated ap-
proximately 71 percent labor, 22 percent fixed costs such as rent, utilities, commu-
nications, and contractual services, and 7 percent for discretionary costs, such as
travel, training, supplies and materials. It reflects initial savings from reducing the
number of division offices phased over several years and other streamlining initia-
tives. It also includes absorbing the 1.5 percent increase for agency contributions for
retirement benefits effective in fiscal year 1998, and the increase from 9 percent to
15 percent for payments to the Federal retirement account for employees taking Vol-
untary Early Retirement Authority (VERA) and Voluntary Separation Incentive
Program (VSIP).

The budget requested supports projected staffing of 1,180 FTE’s for all head-
quarters activities, and will continue to decline through fiscal year 2002 to about
1,050 FTE’s. The fiscal year 1999 staffing for these executive direction and manage-
ment functions comprises only 4.6 percent of the total civil workforce, and is pro-
jected to continue this decline to about 4.1 percent by fiscal year 2002. The head-
quall"{tfers staff of 453 FTE’s represents less than 2 percent of the total civil program
workforce.

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM

Since transfer of execution responsibilities for FUSRAP from the Department of
Energy (DOE), the Corps has ensured that the transition would not cause a slippage
at any site, conducted a site-by-site assessment of the program, and is now develop-
ing schedules and funding requirements to maximize savings and accelerate project
completion schedules. In its assessment of DOE’s accelerated cleanup plan, the
Corps found that program completion by 2002 was possible only by reducing the
scope of the program.

The Corps’ fiscal year 1999 FUSRAP request of $140,000,000 is based on a bal-
anced approach to remediation which takes into account health and safety factors,
regulatory requirements, community interests, future use of the property, and esti-
mated cleanup costs. The requested funding will permit the Corps to complete three
projects and continue work underway at the remaining 18 projects.

CORPS VISION AND STRATEGIC PLAN

Finally Mr. Chairman, last year I briefed you on the new Corps Vision and Strate-
gic Management Plan. I should clarify that this Plan is not the Strategic Pan re-
quired by GPRA, rather, it is my separate plan for challenging the Corps to improve
and adapt to the many changes occurring in our Nation at every level. For this, we
need to have an end state in sight and a road map to get there. Here is our Vision
for the Corps.

The U.S. Army Corps of Engineers is:

—the world’s premier engineering organization, trained and ready to provide sup-

port any time, any place.

—a full-spectrum engineer force of high quality, dedicated soldiers and civilians:

—a vital part of the Army;

—the engineer team of choice—responding to our Nation’s needs in peace and
war; and

—a values-based organization—respected, responsive, and reliable

—changing today to meet tomorrow’s challenges!

As you can see, the Vision touches on many different areas. All of these are im-
portant, but several are critical. The first of these is to focus on our customers, as
embodied in “The Engineer Team of choice.” The second is to build on the successes
in responding to our Nation’s needs in peace, with the Civil Works Program being
the cornerstone. The third is to become more relevant to the Army, where our roots
are.

This Vision and Plan have matured a lot in the past year. The team that helped
develop them is also helping to guide implementation; it consists of employees and
commanders at every level, customers from both the civil works and Army side and
other stakeholders in our success. We have developed a series of linked and tiered
management plans that “govern” our management initiatives and move us toward
that Vision. You can expect a continuing series of changes over the years, that will
keep what is good, significantly improve some weak areas, and posture us for the
next century.

CONCLUSION

The President’s Budget for the Corps of Engineers provides stable funding with
a balance among competing priorities. However, we must continue to find ways to
reduce our costs and shift more of those remaining to direct beneficiaries of our
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services. Meanwhile, we will do our very best to execute the Civil Works Program
for maximum benefit to the Nation.

We have a long history of improving production of the Civil Works Program and
achieving greater customer satisfaction, while conserving resources. A recently
passed milestone in this history was formalized Corps-wide institution of project
management, given impetus by nonfederal cost sharing requirements of WRDAS6.
This led to marked improvement in program execution and greatly improved part-
nerships with state and local governments.

Lately, we have been improving business processes, including the decision docu-
ment review and approval process, project cooperation agreement execution process,
and partnering process. Improvements adopted have eliminated duplication of effort;
empowered districts to accomplish work formerly done at higher levels; expedited
policy and nondepartmental reviews, yielding more timely answers for districts; and
preset compatible goals for stakeholders in projects, enabling win-win outcomes with
less rework, claims, and lawsuits. These improvements have further improved our
production and customer satisfaction, while, simultaneously, enabling us to partici-
pate significantly in ongoing efforts to downsize government.

d now, our Strategic Management Plan commits us to dramatic improvement
in performance and customer satisfaction within available resources, with a goal of
revolutionizing our effectiveness in problem solving—continually maximizing actual
and potential values of our organization to the Civil Works Program and the Army,
and, thereby, the Nation. This, in conjunction with our ongoing implementation of
GPRA, promise even greater improvements in future business operations.

Finally, the Energy and Water Development Appropriations Act, 1998, challenges
us to accomplish a large workload in the current year. I am confident in our ability
to meet that challenge, in continuing to benefit our great Nation.

Thank you Mr. Chairman and Members of the Committee. This concludes my
statement.

DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS—CIVIL WORKS—FISCAL YEAR 1999 DIRECT
PROGRAM

[In thousands of dollars]

Fiscal year
Soureefeccount Actualjassumed  pssumed 1998 Request 1999
Appropriation:
Discretionary:
Defense: Formerly Utilized Sites Remedial Action Program ...... ..cooooveevviiennaee 140,000 140,000
Domestic: General INvestigations ... 152,972 156,804 150,000
Construction, General:
General Fund 997,027 1,391,073 732,000
Harbor Maintenance Trust Fund 2,000
Inland Waterway Trust Fund ......cccooevererreecneeerecreis 85,815 78,000 50,000
Total 1,082,842 1,469,073 784,000
Operation and Maintenance, General:
General Fund 1,295,940 1,201,393 1,108,561
Harbor Maintenance Trust Fund ... 535,986 497 844 460,439
Special Recreation User Fees Fund .. 34,089 33,988 34,000
Total 1,866,015 1,733,225 1,603,000
Flood Control, Mississippi River and Tributaries ............ccoo..... 330,374 294,312 280,000
Regulatory Program:
General Fund 101,000 106,000 117,000
Proposed Permit Fees —17,000
Total 101,000 106,000 110,000
General Expenses 149,000 148,000 148,000
Flood Control and Coastal Emergencies ...........cocovevrmeernrenne 425,000 4,000 e
0il Spill Liability Trust Fund
Total 4,107,203 3,911,414 3,075,000

Total 4,107,203 4,051,414 3,215,000




187

DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS—CIVIL WORKS—FISCAL YEAR 1999 DIRECT
PROGRAM—Continued

[In thousands of dollars]

Fiscal year

Source/account

Actualfassumed posumeq 1998 Request 1999

Mandatory:

Permanent Appropriations 13,243 14,627 14,674

Coastal Wetlands Restoration Trust Fund:
Corps 10,000 10,000 10,000
Others (excluded) 34,134 39,000 38,300
Total 44,134 49,000 48,300
Rivers and Harbors Contributions .........cccoovevvveeveevceenrereenenes 190,051 233,217 143,741
Bonneville Power Administration 92,000 95,000 98,000
Washington Aqueduct (borrowing authority, excluded) ............. 29,000 24,000 22,000
Total 305,294 352,844 266,415
Total 4,412,497 4,404,258 3,481,415

PREPARED STATEMENT OF RUSSELL L. FUHRMAN

Senator DOMENICI. Thank you very much, General Ballard.

Are we going to have a third statement? Are you going to testify,
General Fuhrman?

General FUHRMAN. I would like to submit my statement for the
record. I have no oral statement, Mr. Chairman.

[The statements follow:]

PREPARED STATEMENT OF RUSSELL L. FUHRMAN
INTRODUCTION

Mr. Chairman and members of the Subcommittee, I am honored to testify before
you as Director of Civil Works.

I would like to note some highlights of the fiscal year 1999 budget request for Re-
maining Items, which include the Army Corps of Engineers (Corps) nationwide pro-
grams and activities. These include the General Expenses appropriation, which pro-
vides for executive direction and management of the Civil Works program at the
Corps Headquarters and the Division Offices.

REMAINING ITEMS OVERVIEW

The total for Remaining Items in the budget request is $624.549 million of which
$78.4 million is for General Investigations; $102.019 million for Construction, Gen-
eral; $39.13 million for Operation and Maintenance, General; $117 million for Regu-
latory Program; $140 million for Formerly Utilized Sites Remedial Action Program;
and $148 million for General Expenses.

ACTIVITIES UNDER THE GENERAL INVESTIGATIONS APPROPRIATION
COORDINATION WITH OTHER FEDERAL AGENCIES, STATES, AND NON-FEDERAL INTERESTS

The request for Coordination with Other Federal Agencies, States, and Non-Fed-
eral Interests is $13.7 million, an increase of $6.765 million from the fiscal year
1998 allocation of $6.935 million for these activities. Following is a comparison of
the fiscal year 1998 allocation and the fiscal year 1999 request for activities under
this program:
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Fiscal year
Activity 1998
allocation 1999 request
Planning ASSISTANCE 10 SEALES ........oveeieeeeeeeseeeeeeeeeeeeee e eenee s $2,897,000  $5,300,000

Special Investigations
Gulf of Mexico Program ...
Chesapeake Bay Program ....
Pacific Northwest Forest Case Study ..... 326,000 300,000
Interagency Water Resources Developmen . 753,000 1,300,000
Interagency and International Support ...... . 144,000 300,000
Inventory of Dams 197,000 500,000
National Estuary Program 69,000 100,000
North American Waterfowl Management Plan 69,000 100,000
Risk Based Analysis ........cccccoeeervereereerrrennes 116,000 108,000
Coordination with Other Water Resources . 202,000 500,000
CALFED <.ooveeeeeee ettt bbb bbb esannne | aessasssaesaensenes 1,000,000

1,687,000 3,742,000
127,000 200,000
348,000 250,000

The request includes one new budgeted item for fiscal year 1999. The Corps par-
ticipation in the CALFED Bay Delta process was initiated in fiscal year 1997. The
Corps level of effort necessary for this program warrants the designation of
CALFED as a separate line item.

CALFED.—The request of $1,000,000 allows the Corps to continue to play a key
role in the CALFED Bay-Delta process in fiscal year 1999. The CALFED Bay-Delta
Program is a three-phased solution process for the development of a long-term com-
prehensive plan that will restore ecological health and improve water management
for beneficial uses of the Bay-Delta system. This program is a joint effort between
local land management agencies and the state and Federal government. In addition
the Corps is requesting $89.1 million for studies and projects in Bay Delta.

Planning Assistance to States.—The request of $5.3 million is a major portion of
the Coordination with Other Federal Agencies, States, and Non-Federal Interests
program. The fiscal year 1999 request would enable the Corps to provide much
needed planning and technical assistance for a variety of water resource efforts to
states, territories, and Federally recognized Indian Tribes. The assistance is in the
form of 50 percent Federal, 50 percent non-Federal cost-shared reconnaissance level
studies which provide information and guidance to help the non-Federal sponsors
become more active and effective working partners with the Federal government in
resolving water resource problems. The studies may address a wide variety of water
resource issues including environmental conservation/restoration, wetlands evalua-
tion, water supply and demand, water quality, flood damage reduction, coastal zone
management, and dam safety. Since fiscal year 1991, we have executed over 440
cost-sharing agreements with 48 states and 22 Indian Tribes. Significant flood
events over the last several years have raised public awareness and increased the
demand for assistance in resolving water resource problems. As a result, interest
in this highly efficient and effective program continues to grow.

Special Investigations.—Another major portion of the fiscal year 1999 request is
$3.742 million for Special Investigations. The activities of this program include: spe-
cial investigations and reports of nominal scope prepared pursuant to Congressional
and other requests from outside the Corps of Engineers for information relative to
projects or activities which have no funds; review of reports and environmental im-
pact statements of other agencies; and review of applications referred to us by the
Federal Energy Regulatory Commission for permits or licenses for non-Federal hy-
dropower developments at, or affecting, Corps water resource projects.

Interagency Water Resources Development.—The request is $1.3 million to conduct
district activities, not otherwise funded, that require coordination effort with non-
Federal interests. These activities include items such as meeting with City, County,
and State officials to help solve water resources problems or to determine whether
Corps programs are available and may be used to address the problems.

Gulf of Mexico Program.—The request of $200,000 allows the Corps to continue
involvement in this U.S. Environmental Protection Agency (EPA)-initiated, partner-
ship driven, program of blending of programs and resources of Federal, state, and
local governments, with the resources and commitments of business, industry, citi-
zens groups and academia. The Gulf of Mexico Program is formulating and imple-
menting creative solutions to economic and environmental issues with Gulf-wide
and national implications. Hypoxia/nutrient enrichment and nonindigenous species
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are focus areas, which are linked to authorized Corps missions in the five-state pro-
gram area.

Chesapeake Bay Program.—The request of $250,000 enables the Corps to continue
participation in the EPA-initiated interagency program for the protection and res-
toration of the bay’s natural resources. These natural resources have tremendous
environmental and economic significance to the northeast region and to the nation.

Pacific Northwest Forest Case Study.—The request of $300,000 is for the Corps
to continue participation in the interagency program initiated by the White House’s
Council of Environmental Quality for ecosystem management of the public lands in
the Pacific Northwest within the range of the Northern Spotted Owl.

Risk Based Analysis.—The request of $108,000 provides for the completion of a
study of the use of risk-based analysis by the Corps of Engineers in the evaluation
of flood damage reduction studies. In accordance with Section 202(h) of Public Law
104-303, the funds would be used to fulfill contractual requirements with the Na-
tional Academy of Sciences.

Interagency and International Support.—The $300,000 request allows the Corps
of Engineers to participate with other Federal agencies and international organiza-
tions to address problems of national significance to the United States. In fiscal year
1998, program funding includes support to the State Department on international
water and environmental issues related to U.S. national security, to support the Ad-
ministration initiatives on Africa, and to participate in and support U.S. interests
on the World Water Council.

Inventory of Dams.—The $500,000 request is for the continued maintenance and
publication of the National Dam Inventory. This ongoing maintenance effort is a co-
ordinated effort involving data for the Federal and non-Federal Dam Safety commu-
nity in coordination with the Interagency Committee of Dam Safety. This inventory
is now required for use by the Director of Federal Emergency Management Agency
(FEMA) and the National Dam Safety Review Board in the allocation of dam safety
program assistance funds to the various States in proportion to the number of dams
in the state.

The request is $500,000 for Coordination with Other Water Resource Agencies, in-
cluding the Department of Agriculture, Soil Conservation Service Department of In-
terior, and Regional Planning Commissions and Committees and $100,000 each to
continue cooperation with Federal and state agencies in the EPA’s National Estuary
program and with Federal and state agencies, and non-Federal interests in support
of the North America Waterfowl Management Plan administered by the U.S. Fish
and Wildlife Service.

COLLECTION AND STUDY OF BASIC DATA

The fiscal year 1999 request of $17.350 million for Collection and Study of Basic
Data is an increase of $5.078 million from the fiscal year 1998 allocation of $12.272
million for these activities. Following is a comparison of the fiscal year 1998 alloca-
tion and the fiscal year 1999 request for activities under this program:

Fiscal year

1998

allocation 1999 request

Flood Plain Management Services $7,344,000  $9,400,000
Stream Gaging (U.S. Geological Survey) ..... 653,000 900,000
Precipitation Studies (National Weather Service) . 326,000 450,000
International Water Studies .........cccoevevvevennnee. . 277,000 1,900,000
Hydrologic Studies .......ccoeeereercercererennns . 408,000 600,000
Scientific and Technical Information Centers 106,000 100,000
Coastal Field Data Collection 1,224,00 1,500,000
Transportation Systems ........... . 653,000 850,000
Environmental Data Studies . 82,000 100,000
Remote Sensing/Geographic Information System Support .......ccccooevveivcerieiennnees 343,000 400,000
Automated Information System Support—Tri Service CADD/GIS Technology Cen-

530,000 650,000

Flood Damage Data 326,000 500,000

The Flood Plain Management Services, International Water Studies, and Coastal
Field Data Collection programs respectively are the three largest programs of Col-
lection and Study of Basic Data and are highlighted individually.
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Flood Plain Management Services.—The largest portion of the Collection and
Study of Basic Data program request is $9.4 million, for the Flood Plain Manage-
ment Services program, an increase of $2.056 million from the fiscal year 1998 allo-
cation. This program continues to be one of the most important non-project services
that the Corps provides for Federally recognized Indian Tribes, states, and local gov-
ernments. By working together with state, local, and tribal land use decision mak-
ers, we are able to alert them to various flood hazards, promote prudent use of the
flood plains, and help mitigate future losses to life and property. The active involve-
ment of land use decision makers is the key to sound flood plain management in
the United States. Significant flood events over the past several years have raised
public awareness and increased the demand for information and assistance for miti-
gating flood losses. The increased funding will provide flood plain management serv-
ices to a greater number of state, regional, local governments, Indian Tribes, and
other non-Federal public agencies who, in turn, invest their own funds to avoid flood
hazards and make good use of the flood plains. This not only mitigates future losses
to life and property but also reduces the need for costly Federal flood control works
as well as the demand for other Federal, state, and local services such as providing
major disaster assistance before, during, and after floods. Under this program, we
also participate with the FEMA, the National Weather Service, and local govern-
ments in conducting critical pre-disaster hurricane evacuation and preparedness
studies for mobilizing local community responsiveness to natural disasters in high
hazard coastal areas of states and counties along the Atlantic Ocean and the Gulf
of Mexico.

International Water Studies.—The request of $1.9 million for the International
Water Studies program is an increase of $1.623 million from the fiscal year 1998
allocation of $277,000. The request will fund Corps of Engineers participation in as-
sisting the U.S. Government meet its obligations under provisions of boundary
water treaties and other international agreements between the United States and
Canada. A significant portion, $1.4 million, of the fiscal year 1999 request will be
used to complete the U.S./Canada cost-shared International Joint Commission study
of the Red River Basin. The catastrophic losses and problems caused by the 1997
spring flood in the Red River of the North have increased the need for an inter-
national comprehensive water management plan for the Red River Basin. President
Clinton specifically discussed the situation with the Canadian Prime Minister on 3
May 1997 and both agreed to take a joint international approach to find long term
solutions to the Red River Basin flooding problem.

Coastal Field Data Collection.—The fiscal year 1999 request for this activity is
$1.5 million to systematically measure and assemble information required to accom-
plish the Corps mission in coastal navigation, storm damage reduction, and evalua-
tion of harbor entrance impacts on adjacent shores. Cost-effective mission accom-
plishment requires long-term data that encompasses winds, waves, currents, water
levels, and bottom configuration, sediment characteristics, and geomorphologic data.
With 800 navigation projects to maintain and repair (25 percent are more than 50-
years old), cost attributable to having no data or poor data could be significant.
These data are either unavailable in existing archives, are of uncertain or poor qual-
ity, or are too sparsely distributed temporally and/or spatially to have statistical
value. The required data are regional in nature and not properly chargeable to au-
thorized projects. Sufficient time is not available prior to or during project
preauthorization planning studies to accumulate the years of base-line data nec-
essary for adequate assessment of technical, economic, and environmental feasibil-
ity. Acquisition of the information will be accomplished through the concurrent accu-
mulation of complementary items each of which is unique and contributes certain
critically needed data. The value of program data and project-related data is maxi-
mized through the use of Corps-wide standards, routine updating of available data,
utilization of a centralized data library on the world wide web and dissemination
over the Internet.

Scientific and Technical Information Centers.—Public Law 99-802, Federal Tech-
nology Transfer Act of 1986 requires technology transfer from Federal agencies to
the private sector. The fiscal year 1999 request will be utilized to acquire, examine,
evaluate, summarize, and disseminate newly published scientific and technical in-
fcg"ma::lion generated within the Corps and other activities within the U.S. and
abroad.

Environmental Data Studies.—The fiscal year 1999 request will be utilized for the
general, national or regional environmental data collection and statistical data sum-
maries to include activities related to floods, droughts or climate change and varia-
bility and the development of information on the overall environmental program
performance of the Corps.
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Flood Damage Data Collection.—The fiscal year 1999 budget request includes
$500,000 to continue a program to improve the technical accuracy and quality of
flood damage data including the relationship of flood characteristics to property
damage. This program will facilitate the timely collection of data when a damaging
event occurs and the development of a national flood damage database to support
local, state and Federal studies and research. Additionally, the program is currently
developing generic flood damage and property valuation relationships which could
be (lllsed Corps-wide. This will result in shorter, less-costly flood damage reduction
studies.

Automated Information System Support—Tri-Service CADD/GIS Technology Cen-
ter—The fiscal year 1999 request of $650,000 for the Tri-Service CADD/GIS Tech-
nology Center represents the Civil Works share of the total $3.05 million required
to operate and maintain this important center of expertise. The remainder of the
total requirement is provided by the Navy, the Air Force, and from Army military
appropriations, in accordance with a 1992 agreement, establishing a Tri-Service cen-
ter in order to minimize duplication of effort of the three services. All phases of
Corps work, including planning, real estate, design, construction, operations, main-
tenance and readiness benefit from CADD/GIS technologies.

RESEARCH AND DEVELOPMENT

The fiscal year 1999 request for Research and Development (R&D) under General
Investigations is $30 million. The Corps must pursue an aggressive R&D effort to
take advantage of rapidly developing technologies and techniques that offer the pos-
sibility of significant monetary savings and greater reliability, safety, and increased
efficiency. The added complexities of downsizing, environmental and social consider-
ations, energy conservation, and the mounting concern with urban problems neces-
sitate, more than ever, increased emphasis on new approaches and methods. The
Civil Works R&D program is formulated to directly support the established business
programs and strategic directions of the Civil Works Program including Flood and
Coastal Storm Damage Prevention, Inland and Coastal Navigation, Environment,
Water Supply, Hydropower, Emergency Management, Recreation, and Regulatory.
The Civil Works R&D requirements are primarily user driven and the effort is es-
sentially a problem solving process by which the Corps systematically examines new
ideas, approaches, and techniques, with a view toward improving the efficiency of
Civil Works planning, design, construction, operations and maintenance activities.

Base Research and Development.—A major focus area of the fiscal year 1999 Civil
Works Research and Development Program continues to be the Innovative Design
and Construction Techniques for Navigation Projects Research Program. This multi-
disciplinary research will include studies to develop new filling and emptying sys-
tems for locks and the use of alternative construction methods such as float-in, lift-
in, and underwater construction techniques for navigation projects. The results of
these studies will provide the needed guidance for the implementation of innovative
concepts that will result in rapid construction and modernization of navigation
projects at a much reduced cost and with little or no impact to navigation during
construction. This five-year research program will have the potential savings be-
tween $1.4 and $1.8 billion for the eleven navigation projects requiring major reha-
bilitation and modernization in the next 15 to 20 years on the Upper Mississippi
River, Ohio River Main Stem, and Illinois Waterway systems. Development of cost-
reducing design and construction techniques will permit the construction and reha-
bilitation of more navigation projects with limited funds in the Inland Waterways
Trust Fund and will reduce the potential for major disruptions in inland navigation
and decrease operating costs to the Nation’s inland navigation industry. Another
area of research focus is to develop new or enhanced technologies to extend the life
and reduce future operational costs of Corps’ Civil Works facilities. These tech-
nologies will be produced by developing high-performance materials and systems
with major emphasis on reducing rehabilitation and maintenance costs. The results
of this research will furnish the Corps with improved materials and technologies to
ensure a continued high level of safety and reliability of Civil Works facilities and
more economically design and construct required remedial and rehabilitation im-
provements. Potential partnership with industry and other Federal and state agen-
cies is being actively pursued to leverage limited R&D resources. The recent Return-
on-Investment Study indicated that the benefits of this type of high-performance
materials research are generally six times greater than the research investment. A
third major research focus area is on sediment management. Improved sediment
management at Civil Works navigation and flood damage prevention projects offers
tremendous potential for cost-reductions. Research in this area will focus on reduced
sedimentation, optimizing channel depths and dimensions, reduced dredged mate-
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rial management costs and increased navigation system reliability. The Research
Program will also focus on developing watershed/ecosystem level management and
assessment technologies. This is a high priority field research need in a number of
areas, including water management, emergency management, ecosystem restoration
and regulatory functions such as cumulative impact assessments.

The Civil Works R&D Program continues to provide practical end products and
a high return on investment for the Corps and the taxpayer. The following are some
examples of benefits derived from this program in fiscal year 1998:

New computer-aided analysis tools were developed to support bearing pile analy-
sis, automated method for design of steel in tainter gates, and for the layout of con-
crete arch dams. The field offices have identified annual savings of over $5 million
through the reduction of man hours by using this suite of practical computer tools
for each of the past 9 years.

Guidance was provided for the design of earth embankments using reinforcement
such as geosynthetics. While earth embankments are generally cost-competitive
with sheet-pile walls, reinforced earth embankments are less expensive because the
side slopes can be steeper; reducing the amount of right of way that must be ac-
quired for construction. This benefit has not been previously realized because design
and analysis procedures were inadequate. The improved design tools led to savings
of $500,000 on the Sargent Beach Erosion Protection Project in the Galveston Dis-
trict.

Developed shallow-draft coastal port design guidance for entrance channels sub-
jected to waves for small commercial vessels. Experiments with two vessels, an
Alaskan fishing boat and a New England lobster boat, were completed and guidance
based on these experiments was developed to aid in the design of shallow-draft
ports.

New methods and associated three computer programs that greatly improve the
efficiency and accuracy of planning, design, and operation of flood damage reduction
projects and support field office flood damage reduction studies and reservoir oper-
ations were released.

Developed criteria to improve channel depth and width design guidance to opti-
mize deep-draft navigation entrance channel dimensions, taking into account hydro-
dynamic forces, ship motions, and the projected future international shipping fleet.

Completed field guidance for design habitat corridors and buffer strips to reduce
the effects of increasing impacts from commercial and private development on Corps
projects.

Completed field guidance for application of the U.S. Coast Guard Radio beacon
System on Corps projects to improve navigation safety.

Earthquake Engineering Research.—The fiscal year 1999 funding request for $2.65
million will be used to continue the Earthquake Engineering Research Program.
This is a significant Federal R&D program focused on eliminating inadequacies in
present seismic safety evaluation knowledge for dams and their appurtenant struc-
tures. The Corps may be required to expend more than $10 billion to assure ade-
quate seismic performance of its 580 dams unless advancements continue to be
made in earthquake dam safety analysis. Most Corps dams were built before seismic
hazards were well understood. More than 200 high hazard dams and 73 intake tow-
ers have been identified as subject to severe earthquake shaking; most of which
would expose downstream populations to mortal hazard in the event of failure. Ex-
pensive remediation actions are being considered for many Corps dams. For exam-
ple, Arkabutla, Enid, Wappapello, Success, and Tuttle Creek have been identified
and the number is rising due to an increased seismic threat in the western U.S.
Virtually all 73 intake towers at these projects would be judged inadequate with to-
day’s analysis techniques, which translates into about $7 billion in repair costs. Ex-
pensive remediation can be avoided or minimized in many cases by reevaluating the
structure using improved methods of engineering analysis.

This program offers the potential for vast cost savings in seismic remediation ef-
forts by performing focused research to ensure that safe dams are not remediated
and that dams that are unsafe are remediated as quickly, efficiently, and cost effec-
tively as possible. For example, using the tools developed in this research program,
the nation will realize: $100 million remediation costs avoidance for each intake
tower found to be safe with new methods; a $200 million cost avoidance for each
concrete dam and $50 million for each embankment dam found to be safe with more
advanced analytical methods. There will also be reduced uncertainty in seismic
damage to dams and increased safety for all Corps dams.

Significant accomplishments in fiscal year 1998 included: published guidance on
selecting three-dimensional design earthquake ground motions for design of new
and remediation of existing water resource facilities; conducted in-flight cone pene-
tration measurements before and after liquefaction in centrifuge soil models (a his-
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torical first); conducted preliminary centrifuge experiments to investigate the extent
of damage to an embankment dam founded on liquefiable materials; developed sim-
plified analysis procedures for intake towers and outlet works using results of phys-
ical experiments conducted in fiscal year 1996 and fiscal year 1997 which revealed
new failure mechanisms that had not been included in traditional analysis methods
and quantified (another historical first) ductility available in these lightly reinforced
concrete structures essential to reservoir control; conducted cooperative full-scale
shaking experiment of a concrete dam in China to contribute to field quantification
of subbottom absorption and its effect on hydrodynamic pressures and dam-founda-
tion-reservoir response to dynamic loads; and developed material constitutive model
to predict the nonlinear structural response caused by cracking and large displace-
ments in concrete materials. These research accomplishments were presented at
workshops, conferences, seminars, Corps classes, on the Internet and in technical
publications.

Zebra Mussel Control Research Program (ZMRP).—Funds are being requested in
the amount of $1.5 million for fiscal year 1999 to continue this extremely high-prior-
ity program. The ZMRP is the only Federally authorized program which addresses
control of zebra mussels and their effects on public facilities. The development of
strategies to apply control methods involve engineering design, operations, and
maintenance of facilities and structures. Control strategies are being developed for
navigation structures, hydropower and other utilities, vessels and dredges, and
water treatment, irrigation and other control structures. The zebra mussel has
spread throughout the eastern half of the U.S. and threatens the rivers and water
supply systems of the western States. Over $100 million is spent annually to pre-
vent catastrophic shutdown of public facilities. This cost will increase to over one
billion dollars annually, as numbers of zebra mussel increase in the Lower Mis-
sissippi River and spread to southeastern and western states. Methods of prevention
and more effective, inexpensive methods of control must be developed. Existing re-
search areas include the development of antifoulant coatings, filter systems, the use
of electrical fields, the development of environmentally compatible biocides, and bio-
logical control using microorganisms. The program is transferring this technology
through the development of a computer based information system and engineering
handbooks for facility managers and operators of locks and dams, water supply and
treatment facilities, power plants, and vessels which will identify the vulnerability
of their facility and provide control options. Fiscal year 1998 accomplishments in-
cluded development of specifications for a non-toxic, foul-release coating; new cri-
teria documents for use of thermal spray and paint coatings to control zebra mus-
sels; and joint studies with Russian scientists using thermal spray shock applied un-
derwater to control infestations. The resulting technology will be directly applicable
as control measures for a wide variety of impacted facilities and will preclude the
costly necessity of plant shutdowns, dewatering and dry docking associated with
current control technologies.

Characterization and Restoration of Wetlands Research Program.—Funding in the
amount of $1.85 million is requested for this critical program in fiscal year 1999.
The Corps has been designated as the lead Federal agency to develop and imple-
ment the Hydrogeomorphic (HGM) approach to wetlands functional evaluation. In
response to this directive, the research program is focused on the development of
both national and regional models to assess the functions and values of our nation’s
wetlands. This information will be used directly by Corps Civil Works projects in
NEPA compliance, in Section 404 regulated activities involving wetlands and in the
successful restoration and creation of wetlands. Major research focus areas include
regional wetlands functional assessments and delineations; innovative construction
techniques, structures and equipment for wetland- and/or region-specific applica-
tions; and development of contract-ready design criteria for wetlands restoration.
Major accomplishments for fiscal year 1998 included completion of three national
and 13 regional wetlands HGM models which will be useful in defining technically
appropriate mitigation requirements for wetland actions under 404 permits; publica-
tion of the HGM National Action Plan, prioritizing wetlands types for study, dis-
tribution of products and training of government users; and completion of contract-
ready design criteria for wetlands restoration in selected freshwater and coastal
wetlands systems.

Engineering and Environmental Innovations of National Significance.—Section
212 of the Water Resources Development Act of 1996 (WRDA 96) authorizes the
Secretary of the Army to undertake investigations of such innovative technologies
that may lead to work new under existing authorities or to recommendations for ad-
ditional authorities. Fiscal year 1999 funding of $600,000 is requested to continue
this important provision. The following work initiated in fiscal year 1998 will be
completed in fiscal year 1999: cost-effective technologies and protocols for contami-
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nated bottom sediments remediation associated with existing Corps navigation
projects, as authorized by Section 205 of the WRDA 96; development and dem-
onstration of a state-of-the-art Watershed Management Support System comprised
of integrated technology capabilities representing advanced data acquisition and
management systems, geo-ecophysical models and decision support technologies; and
development of technologies and guidance to support EPA Brownfields economic re-
vitalization initiatives associated with Corps Civil Works projects. During fiscal year
1999, work will also be initiated to develop field guidance on regional sediment
management strategies, protocols, and technologies for application to both coastal
and Great Lakes environments.

Total Civil Works Research and Development Funding.—The conference report,
House Report number 102-177, accompanying the fiscal year 1992 Energy and
Water Development Approprlatlons Act stated the conferees concern with the trend
of spreading research related programs throughout several appropriation accounts
in the Civil Works budget request, and directed the Corps to work with the commit-
tees to address this issue. In response to this interest by the committees the follow-
ing table has been developed to provide a consolidated display of all Civil Works re-
search and development activities for which there is a request for funding in the
fiscal year 1999 budget:

Account and Activity Dollar amount
General investigations:
Base Research & Development .........ccccoeeeeiiieeiiieenciececeeeeieeeae $23,400,000

Earthquake Engineering ............ccccoceeeviiiieciieeciieeeiee e 2,650,000
Zebra Mussel Control Research Program .........c.cccoecvvveeiieeecnnnenn. 1,500,000

Characterization & Restoration of Wetlands ..........ccccccvvvveeeeennn. 1,850,000

Engineering & Environmental Innovations (WRDA 96) ............. 600,000
Construction, general: Aquatic Plant Control ..........c.ccccceevieviienneennee. 2,600,000
Operation and maintenance, general:

Coastal Inlet Research ........cccccoooviiieiiiiiiiiiiccee e 4,000,000

Dredging Operations & Environmental Research ...................... 8,000,000

Civil Works Management Tools .........ccccoooiveiiiiiiiniiiniienienieeen, 600,000
General expenses: Coastal Engineering Research Board ................... 324,000

Grand total .........cooooeiiiiiiiee e 45,524,000
ACTIVITIES UNDER THE CONSTRUCTION, GENERAL APPROPRIATION
CONTINUING AUTHORITIES

The fiscal year 1999 request for the six Continuing Authorities funded under Con-
struction, General is $47 million. This is a decrease of $16.4 million from the fiscal
year 1998 allocation. The request covers funding of planning, design, and construc-
tion to provide solutions to flood control and emergency streambank erosion prob-
lems under the Section 205 and Section 14 programs, navigation problems under the
Section 107 program, shoreline damage problems under the Section 103 and Section
111 programs, and clearing and snagging problems under the Section 208 program.
Under our Continuing Authorities Program, projects are accomplished expeditiously
and result in a high level of customer satisfaction. Continuing Authorities projects
continue to be an important segment of our total water resources infrastructure in-
vestment program.

INLAND WATERWAYS USERS BOARD

Funds are requested for fiscal year 1999 in the amount of $230,000 for the Inland
Waterways Users Board activity. Section 302 of the WRDA 86, created this eleven-
member advisory board of inland waterway users and shippers to make rec-
ommendations to the Secretary of the Army and the Congress regarding construc-
tion and rehabilitation priorities and spending levels for commercial waterway im-
provements. The Board members were initially appointed in late Spring of 1987.
The Board has held thirty-one meetings since it was created. The Board’s rec-
ommendations are a valuable addition to our program and budget development proc-
ess. We appreciate the contribution of the Board’s chairman and its members to the
efficient management and modernization of our inland waterways. We believe the
Board provides an important advisory function to both the Secretary of the Army
and the Congress.

PROJECT MODIFICATIONS FOR IMPROVEMENT OF THE ENVIRONMENT

Funds are requested for fiscal year 1999 in the amount of $5.3 million for Project
Modifications for Improvement of the Environment authorized by Section 1135 of
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the WRDA 86, as amended. This is a decrease of $14.6 million from the fiscal year
1998 allocation. These funds will be used to determine the need for structural or
operational modifications of Corps projects for the purpose of improving the quality
of the environment. Section 1135 projects contribute to achievement of national and
regional program goals for ecosystem restoration.

BENEFICIAL USES OF DREDGED MATERIAL

The fiscal year 1999 request includes funds in the amount of $200,000 for Bene-
ficial Uses of Dredged Material authorized by Section 204 of WRDA 92. This is a
decrease of $1.7 million from the fiscal year 1998 allocation. These funds will be
used to carry out projects for the protection, restoration, and creation of aquatic and
ecologically related habitats and wetlands in connection with dredging projects. The
program provides an attractive alternative solution for the frequently difficult prob-
lem of determining where to place dredged material.

AQUATIC ECOSYSTEM RESTORATION

Funds in the amount of $2 million are requested for fiscal year 1999 for Aquatic
Ecosystem Restoration authorized by Section 206 of WRDA 96. This is a decrease
of $3.6 million from the fiscal year 1998 allocation. These funds will be used to carry
out projects for aquatic ecosystem restoration and protection to improve the quality
of the environment.

AQUATIC PLANT CONTROL PROGRAM

The fiscal year 1999 request includes funds in the amount of $2 million for the
Aquatic Plant Control Program authorized by Section 104 of the Rivers and Harbors
Act of 1958, as amended. This is a decrease of $2.7 million from the fiscal year 1998
allocation. These funds will be used to continue research efforts for aquatic plant
control technologies to support operation and maintenance of Corps Water Re-
sources projects. Primary research efforts are focused on the non-indigenous sub-
mersed species, hydrilla and Eurasian watermilfoil, with emphasis on development
of biological control agents.

DREDGED MATERIAL DISPOSAL FACILITIES PROGRAM

Funds in the amount of $2 million are requested for fiscal year 1999 to initiate
the Dredged Material Disposal Facilities Program. Section 101 of WRDA 86, as
amended by Section 201 of WRDA 96, established consistent cost sharing for con-
struction of dredged material disposal facilities associated with Federal navigation
projects, including disposal facilities for Federal project maintenance. Funds re-
quested for fiscal year 1999 will be used for the Federal share of construction of ap-
plicable dredged material disposal facilities required for maintenance of existing
projects, reimbursement of non-Federal sponsors for dredged material disposal facili-
ties constructed by them in advance of Federal appropriations for such purpose, or
fee payments to private entities for the use of privately owned dredged material dis-
posal facilities if such a facility is the least cost alternative to dispose of dredged
material. All costs for dredged material disposal facilities associated with project
maintenance will be reimbursed from the Harbor Maintenance Trust Fund.

FLOOD HAZARD MITIGATION AND RIVERINE ECOSYSTEM RESTORATION

The fiscal year 1999 request includes funds in the amount of $25 million for the
Challenge 21 initiative, the Corps’ Flood hazard Mitigation and Riverine Ecosystem
Restoration Program. As proposed for inclusion in this year’s Water Resources De-
velopment Act, this initiative expands the use of non-structural flood hazards miti-
gation options to achieve the dual purposes of flood damage reduction and restora-
tion of the functions and values of riverine ecosystems. Projects might include the
relocation of threatened homes or businesses, conservation or restoration of wet-
lands and natural floodwater storage areas and planning for responses and solutions
to potential future floods. Although focused on non-structural alternatives to flood
protection, a Challenge 21 project could, where appropriate, include structural
pieces. Challenge 21 builds on existing programs and initiatives, uses a watershed
approach and initiates and expands partnerships with other Federal agencies (par-
ticularly FEMA, NRCS and USFWS) and non-Federal public entities. Candidate
projects might be areas where frequent or severe flooding has occurred, emergency
assistance has been necessary, flood hazards have increased due to changes in hy-
drologic and hydraulic regimes, development is encroaching on and altering flood
plains and important floodplain functions and values need maintenance or restora-
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tion. Cost sharing will be 50 percent Federal and 50 percent non-Federal for studies
and 65 percent Federal and 35 percent non-Federal for design and implementation.

EMPLOYEES’ COMPENSATION

The fiscal year 1999 request includes $18.3 million for transfer to the Department
of Labor to repay the Employees’ Compensation Fund for costs charged during the
period July 1, 1996 through June 30, 1997 and for investigation of fraudulent claims
for workers compensation benefits. This is an increase of $241,000 over the fiscal
year 1998 allocation. The transfer to the Department of Labor is for payment of ben-
efits and claims due to injury or death of persons under the jurisdiction of the Corps
of Engineers civil functions.

ACTIVITIES UNDER THE OPERATION AND MAINTENANCE, GENERAL APPROPRIATION
COASTAL INLETS RESEARCH PROGRAM

The fiscal year 1999 budget includes $4 million to fund the Coastal Inlet Research
Program, a short-term focused program to increase Corps capabilities to cost-effec-
tively design and maintain the over 100 inlet projects which comprise the bulk of
coastal operations and maintenance (O&M) expenditures. Because of their complex
nature, the behavior of inlets is poorly understood. So little is known about inlet
behavior and response that it is possible that the Corps is spending much more of
its O&M budget than necessary to maintain inlet projects. The Coastal Inlets Re-
search Program is evaluating functional aspects of inlets such as their short- and
long-term behavior and their response to waves, tides, currents, and man-made
changes, given their geologic make-up. As inlet behavior becomes better understood,
sophisticated tools for management of inlets for navigation projects, such as models
and empirical relationships, will become available from the research program.

With our fiscal year 1998 allocations we plan to: (a) complete development of em-
pirical relationships to predict scour depths and related structural stability due to
outgoing tides around coastal structures; (b) develop a preliminary sediment budget
methodology, an essential tool for effective sand management at and adjacent to in-
lets; (c) complete study of inner bank erosion mechanisms which will assist in re-
vised designs to increase project stability and reduce sedimentation into the naviga-
tion channels from adjacent banklines; and (d) complete study of shoal removal
methodologies aimed at minimizing impacts on downstream shorelines and naviga-
tion channels.

DREDGING OPERATIONS AND ENVIRONMENTAL RESEARCH PROGRAM (DOER)

An allocation of $8 million is requested in fiscal year 1999 to continue this eight-
year program. The objective of DOER is to balance environmental and operational
requirements while economically maintaining a viable navigation system. Research
is required to address operations and environmental demands in six major areas:
contaminated sediment characterization and management; instrumentation for mon-
itoring and site management; near-shore placement of dredged materials at coasts,
estuaries and rivers; environmental windows for dredging operations; innovative
equipment and technologies demonstrations; and, environmental risk management
for dredging and disposal activities. Benefits will include application of environ-
mental windows, cost-effective identification and management of contaminated sedi-
ments, greater flexibility for dredging in sensitive ecological areas, and expanded op-
tions for beneficial uses of dredged materials.

By the end of fiscal year 1998, we will have (a) produced cost-effective rapid
screening methods for high profile toxic substances (e.g., dioxin) for wide application
to Corps projects, (b) developed a risk characterization document for application to
dredging and dredged material disposal impact assessment, (¢) formulated the tech-
nical and managerial requirements for an automated dredging and dredged-material
disposal performance system for pipeline and hopper dredges, and (d) began a coop-
erative assessment of seasonal dredging restrictions, a major issue for many Corps
districts, with the evaluation of the effects of turbidity and entrainment effects at
dredging and disposal sites on marine organisms. In addition, DOER identified ex-
isting confined dredged-material disposal facilities containing marginally contami-
nated sediments and applied an assessment framework for removal for beneficial
use and increased capacity purposes.

DREDGING OPERATIONS TECHNICAL SUPPORT (DOTS) PROGRAM

DOTS is a continuing program with a fiscal year 1999 budget request of $2 mil-
lion to provide technical assistance and technology transfer of general use at all
dredging projects. The on-going DOTS program, formed in 1978, supplies direct en-
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vironmental and engineering technical support to all Corps elements in support of
maintenance dredging projects; training of Corps staff on the latest environmental
and engineering techniques associated with dredging and dredged material manage-
ment; short-term work efforts to address generic Corps-wide technical dredging and
dredged material disposal problems; and technology transfer of new and emerging
techniques in assessment and management of dredged material for determining
compliance with environmental protection statutes.

The expertise obtained through the DOTS program is not available through any
other source. As technical personnel at the district level continue to be lost to pri-
vate industry, the DOTS program is called upon more frequently to accomplish tech-
nical support for maintenance dredging and disposal projects. The state-of-the-
science for testing and evaluating dredged material is advancing more quickly than
our ability to interpret the data for decision-making. The DOTS program supports
scientists in a centralized location for mobilization at Corps projects. Highly con-
taminated sediments continue to be found at Corps projects such as dioxin at the
Port of New York/New Jersey. The Corps must maintain the technical capability
through the DOTS program to respond to such issues.

Ongoing dredged material management tasks include assistance in using imple-
mentation manuals for the Clean Water Act and the Marine Protection, Research,
and Sanctuaries Act. Guidance is being developed for the application of techniques
and methodologies for the management of contaminated dredged material to include
risk management, equipment selection, confined disposal facility management, and
quality assurance/quality control guidance. As computer information sciences ad-
vance, the DOTS program is keeping pace by integrating all dredging information,
research results, dredging related databases, and other dredging information com-
puter systems into a central repository accessible through the Internet.

MONITORING OF COASTAL NAVIGATION PROJECTS

The fiscal year 1999 request of $2 million for Monitoring of Navigation Projects
will provide for the continuing program of monitoring critical engineering param-
eters of selected coastal and inland navigation projects to determine and analyze
project-induced changes in topography, currents, tidal stages, and other physical
processes phenomena. The data collected and analyzed are used to evaluate project
performance in relation to design, operation, and maintenance expectations. These
evaluations are then used to develop improved designs for navigation projects or de-
sirable modifications in their operation or maintenance modes. Studies are per-
formed at the local level to evaluate project performance and physical processes re-
sponse in relation to the particular needs of each project. Additionally, the informa-
tion is collected and analyzed from a Corps-wide perspective to document successes
and the sometimes costly lessons learned and to transfer the information into guid-
ance for field and management staff. The information developed by this program is
made available to other federal, state, and local agencies concerned with planning
and regulating the conservation, development, and use of coastal and inland water-
way resources.

CULTURAL RESOURCES (NAGPRA/CURATION)

The Native American Graves Protection and Repatriation Act of 1990 addresses
the recovery, treatment, and repatriation of Native American and Native Hawaiian
cultural items by Federal agencies and museums. Cultural items are defined as
human remains and associated and unassociated items having to do with funerals
and/or burials, sacred objects, and objects of cultural patrimony. The Department
of the Interior has developed regulations for compliance with the provisions of this
Act and the Corps is requesting funds because of the immediate impacts and report-
ing requirements the regulations impose. In fiscal year 1998, Corps field offices are
continuing an inventory of those cultural items which were started in prior years.
Information will be made available to interested individuals and groups through no-
tices in the Federal Register. Corps field offices will engage in formal consultation
with recognized tribes to repatriate cultural objects for which there are claims con-
sistent with the provisions of the Act and implementing regulations. In addition, the
Corps has established the St. Louis District as a center of expertise (MCX) for
curation because of the large volume of cultural resource materials collected from
Corps flood control projects. The MCX is also continuing a partnership effort with
the Department of Defense to identify suitable facilities to house Corps and DOD
collections according to the standards established by the Department of the Interior.
The fiscal year 1999 budget request includes $2 million to continue this program.
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NATIONAL DAM SAFETY PROGRAM

The National Dam Safety Program Act (Public Law 92-367 as amended) des-
ignates FEMA as lead agency in all efforts to enhance national dam safety. The Na-
tional Dam Safety Program is coordinated through the Interagency Committee of
Dam Safety (ICODS). The Chief, Engineering Division, Directorate of Civil Works,
represents the Department of Defense as a member of ICODS. The Corps and
FEMA signed a Memorandum of Understanding for the purpose of establishing re-
sponsibilities for management and administration assistance in the implementation
of the National Dam Safety Program. FEMA acting through ICODS will provide
support in development of Federal guidelines for dam safety, promotion of public
awareness programs, publications, training materials, the National Performance of
Dams Program, and workshops. The fiscal year 1999 budget request includes
$40,000 to continue this participation.

NATIONAL RECREATION MANAGEMENT SUPPORT (NRMS)—(FORMERLY NATURAL
RESOURCES TECHNICAL SUPPORT (NRTS))

Changed from “Natural Resources Technical Support (NRTS)” to reflect more
clearly the scope of conducted activities, NRMS is a continuing program to provide
technical assistance and support to the Corps recreation business function which
generates about $34 million dollars in Special Recreation Use Fees, annually. Visi-
tors spend over $12 billion annually to engage in recreation at Corps projects. Over
600,000 full and part time jobs are associated with this spending. Our fiscal year
1999 allocation request for this program is $1.85 million.

NRMS supports the conduct of focused management studies and reports on recre-
ation related issues. It provides assistance in the transfer and application of tech-
nology to solve immediate technical problems of national scope, including the estab-
lishment of an Internet Website in fiscal year 1999 to facilitate technology transfer
for recreation issues. We have contracted for the National Recreation Reservation
Service, in coordination with the USDA Forest Service and the Department of Inte-
rior, to provide toll-free telephone and Internet reservation services for our public
recreation facilities and programs nationwide. We expect this service to be oper-
ational in early fiscal year 1999.

WATER OPERATIONS TECHNICAL SUPPORT (WOTS) PROGRAM

The fiscal year 1999 budget request includes $850,000 for the WOTS Program.
This will provide effective environmental and water quality engineering technology
to address a wide range of water resource management problems that can be ap-
plied throughout the Corps system of over 540 reservoirs, hundreds of miles of ancil-
lary waterway projects and thousands of miles of rivers impacted by the operation
of Corps projects. Technology is provided to address problems occurring from the
presence of non-indigenous species, tailwater fisheries at pump-back hydropower
projects, water quality impacts of shoreline erosion and reservoir sedimentation, and
dozens of other project operations related environmental and water quality issues.

PROTECTION OF NAVIGATION

The fiscal year 1999 budget request for Protection of Navigation totals $6.6 mil-
lion and includes funding for the following five continuing programs under this cat-

egory:

(1) $1,075,000 for the Dredging Data and Lock Performance Monitoring System
which provides data for efficient management of navigation projects consistent with
federal laws regarding execution of our dredging program. The program also in-
cludes a continuing evaluation of local conditions and performance measures
throughout the navigation system to facilitate traffic control and critical manage-
ment decisions.

(2) $50,000 for work pursuant to the authority provided in Section 3 of the 1945
River and Harbor Act to protect, clear and straighten channels in navigable waters
for small projects not specifically authorized by Congress.

(3) $500,000 for removal of sunken vessels and other obstructions.

(4) $4,400,000 for the collection of waterborne commerce statistics pertaining to
rivers, harbors, and waterways, and publication of such data.

(5) $575,000 for collection of Harbor Maintenance Trust Fund Fees.

NATIONAL EMERGENCY PREPAREDNESS PROGRAM (NEPP)

Preparedness for response to national emergencies, including catastrophic disas-
ters, is a fundamental Governmental obligation. From support to national mobiliza-
tion during World War II through response to events such as Hurricane Andrew,
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the Northridge Earthquake and the 1993 Midwest Floods, the importance of the
Corps role associated with this responsibility has been amply demonstrated.

The NEPP is the civil component of the Corps National Security Emergency Pro-
gram and a vital element of Corps readiness. The program provides the capability
to rapidly and effectively respond to a broad spectrum of catastrophic technological
and natural disasters, having national implications, as well as the capability to sat-
isfy Corps requirements associated with anti-terrorism initiatives. The Flood Con-
trol and Coastal Emergencies (FC&CE) (another Civil Works appropriation account)
and NEPP programs are complementary. However, the NEPP supports planning
and preparation for scenario specific catastrophic disasters (natural and techno-
logical) of national proportions. Additionally, NEPP planning goes beyond disaster
response to include planning for the Continuity of Operations/Government, Emer-
gency Water Program, anti-terrorism programs directed at Corps projects and other
national disaster preparedness and recovery activities. The high level and broad
spectrum of preparation associated with the NEPP provides synergistic benefits to
FC&CE funded efforts.

A substantial portion of the NEPP funding pays for the salaries of the emergency
planners who lead the catastrophic and anti-terrorism planning and functional per-
sonnel (e.g. engineering, contracting, etc.) who provide supporting data and plans.
The planners also coordinate and conduct exercises with Federal, state and local
governments and, during emergencies, serve as part of the emergency response
teams which coordinate the Corps response. These personnel and their activities
have enabled the Corps to respond effectively to disasters such as Hurricane An-
drew and the Northridge Earthquake. Absent the readiness funding that supports
these activities, the Corps response to these and other similar events would not
have been as capable nor as timely. The $6 million requested in fiscal year 1999
for the NEPP will enable us to maintain our current, minimal, levels of prepared-
ness while continuing to develop catastrophic disaster preparedness and anti-terror-
ism related activities.

EARTHQUAKE HAZARDS REDUCTION PROGRAM FOR BUILDINGS AND LIFELINES

Public Law 101-614 requires the Corps, among other Federal Agencies, to estab-
lish and initiate for buildings and lifelines a systematic approach to reducing loss
of life, injuries, and economic costs resulting from earthquakes in the United States.
Lifelines are defined as public works and utility systems. The Corps main lifeline
functions include waterways transportation, hydroelectric power, and water supply.
The Earthquake Hazards Reduction Program for Buildings And Lifelines provides
for the single source management of funds for: (a) preparation of guidance and
training for district personnel to conduct seismic evaluations, (b) performance of
seismic evaluations and development of mitigation cost estimates, (c) development
of the required inventory data for Corps owned or leased buildings, (d) assistance
to 1the districts participating in the program, and (e) assuring uniformity in the re-
sults.

Executive Order 12941, Seismic Safety of Existing Federal Buildings directs all
federal departments and agencies to develop by December 1, 1998, an inventory of
their owned and leased buildings and an estimate of the cost of mitigating unaccept-
able seismic risks in their buildings. The completion of the inventory data and the
mitigation cost estimates are scheduled to be completed in fiscal year 1999. To sup-
port the follow-up seismic mitigation program for buildings and lifelines, this pro-
gram has been extended to fiscal year 2002 at minimal funding. The fiscal year
1999 budget request for this program is $2 million.

MANAGEMENT TOOLS FOR CIVIL WORKS RESEARCH PROGRAM

Federal deficit reduction measures mandating budgetary constraints are likely to
continue well into the future. Because the funding requests for operating and main-
taining Corps projects significantly outstrip the reasonably anticipated resources, an
objective and consistent prioritization procedure is essential. This prioritization re-
quirement is complicated by the diversity and size of the O&M projects. The per-
formance-based budget requirement is also an impetus for this research program.
This research will develop a performance-based return-on-investment (ROI) model
and procedure for prioritization and ranking of the maintenance activities of the an-
nual Civil Works O&M budget. The need for a performance-based procedure has
been validated by several recent initiatives including: the Government Performance
and Results Act (1993), Corps Performance Measurement Guidebook (1995), Corps
full service Civil Works vision and focus, and the Corps Operation and Maintenance
Cost Savings Initiative (1997). The product of this research will provide an objective
and consistent procedure for both O&M budget prioritization and other issues in-
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cluding the impact of O&M funding shortfalls on project effectiveness and the im-
act of deferred maintenance on operation expenditures. Funding in the amount of
5600,000 is requested to initiate this critically needed research.

MISSISSIPPI RIVER BASIN MAINSTEM MODEL DEVELOPMENT (MRM)

The Great Flood of 1993 demonstrated the need for the Corps to develop an inte-
grated model to operate and manage flood control projects under a wide spread
storm system covering a geographic region as large as the Upper Mississippi and
Lower Missouri River basins. Such a model will enable the Corps to compute the
real-time flow and stage data along various river reaches during flood events, assess
the extent of impacts due to levee failures, and to facilitate communications between
Corps offices, other agencies and with Corps customers.

Sub-models for the individual river reaches in St. Paul, Rock Island, St. Louis,
Omaha, and Kansas City Districts and lower Mississippi River from Cairo to the
Gulf outlet have now been developed. In fiscal year 1999 we will (a) incorporate the
digital terrain elevation data (DEM) acquired in 1998 in the MRM, (b) update model
cross-sectional data, recalibrate and validate MRM, facilitate interface of MRM out-
put with DEM in generating innundation mapping, and (d) provide coordination.

Fiscal year 1999 is the final year for the MRM program as we complete the inte-
grated systemic model, thoroughly test in real-time mode, and recalibrate and vali-
date with up to date terrain data. The fiscal year 1999 budget request to complete
this program is $2 million.

PERFORMANCE BASED BUDGETING SUPPORT PROGRAM (PBBSP)

The Government Performance and Results Act (GPRA) requires that agencies im-
plement performance based budgeting for their programs such as the Civil Works
Operation and Maintenance, General program. The PBBSP addresses this require-
ment by seeking new methods for linking performance to annual budget requests
and for analyzing the potential economic impact of budget requests on customers
who use Corps projects. The fiscal year 1999 request to fund this work is $515,000.

RELIABILITY MODELS PROGRAM FOR MAJOR REHABILITATION

The budget request also includes $675,000 for the Waterways Experiment Station
to support districts with a Reliability Models Program for Major Rehabilitation.
These models are used by the districts to prepare reports for projects submitted
under the Major Rehabilitation Program. The Reliability Models Program is varied
yearly to respond directly to field needs for the fiscal year and to assist in the prepa-
ration of reliability analyses for projects as requested by the districts. Some exam-
ples include reliability models needed for determining sliding stability parameters
for difficult foundation conditions, conducting stress analyses of hydropower turbine
blades and shafts, and evaluation of structural integrity based on recent flood data.
Virtually every major rehabilitation report submitted since fiscal year 1993 has uti-
lized this program to prepare the reliability analyses required for the report. This
is a continuing program with an estimated average annual cost of $675,000.

ACTIVITIES UNDER THE REGULATORY PROGRAM APPROPRIATION

The fiscal year 1999 Regulatory Program budget request is $117 million. This is
an $11 million increase over the fiscal year 1998 appropriated amount.

This Spring, we will publish, for public comment, our new nationwide permits
under the Regulatory Program. These are replacement permits for nationwide per-
mit 26 which expires at the end of this year. In December 1996, the Corps revised
nationwide permit 26 to reduce the limits of filling in isolated waters and above
headwaters from 10 acres to 3 acres. Our experience with the 10-acre limit war-
ranted the reduction to 3 acres to lessen impacts on the aquatic environment. The
replacement permits will authorize specific fill activities.

We are committed to insuring that the Corps’ nationwide permits support the
President’s Wetlands Plan by assuring environmental protection while maintaining
or enhancing our responsiveness to the regulated public.

In fiscal year 1997, the Corps processed more than 85,000 documented permit ac-
tions, an increase of 34,000 from five years earlier. Of these 85,000 actions, 94 per-
cent were approved under nationwide or regional general permits in less than sixty
days. This was the same percentage as in fiscal year 1996 and the first time this
decade that we did not improve from the year before. We are beginning to experi-
ence a leveling off in performance although the fiscal year 1998 appropriation of
$106 million, after three years at $101 million, is helping to restore some of the per-
sonnel vacancies in the district offices. Our fiscal year 1999 budget request includes
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$3 million to cover personnel cost increases associated with this labor-intensive pro-
gram. As permit numbers increase each year, we are finding it difficult to maintain
the performance standards we believe the public expects and deserves.

We again propose the establishment of a full administrative appeals program. We
will implement a program for review of permit denials by the end of this fiscal year.
This will allow applicants to challenge denials without the need for time-consuming
and costly litigation. In fiscal year 1999, with the requested funding, we would ex-
pand the program to include review of appeals of Corps jurisdiction determinations.
We estimate there will be about 100 denial appeals and 5,000 jurisdiction appeals
per year. The total cost for the full administrative appeals program is about $5 mil-
lion per year.

The budget request includes about $3 million to develop watershed management
plans and other cooperative efforts with state and local governments. Wherever
state and local authorities can increase their regulatory role for aquatic resources,
Corps workload can be reduced. We have been particularly successful with pro-
grammatic general permits which transfer to the states permitting responsibilities
in certain areas.

We plan to implement the Wetlands Delineator Certification Program in fiscal
year 1999. This program will create a nationwide pool of certified non-Federal wet-
lands delineation experts. With start-up costs of about $500,000, the program will
yield future cost savings because of reduced delineation workload for the Corps.

Our regulations on excavation activities are currently the subject of judicial re-
view. In January 1997, the Federal District Court held that the Corps “Tulloch
Rule” was invalid and ordered the Corps to not apply the rule where regulation was
solely based on incidental fallback of excavated material. The Corps continues to
regulate most excavation activities after a stay of the order was granted by the Fed-
eral Circuit Court last June. The issue is on appeal and we expect a final decision
this Spring. In the 1980’s, there was an increase in actions to fill or clear wetlands
by methods that were not clearly regulated by our existing regulations. Since
issuing the Tulloch Rule in 1993, the Corps has been consistently regulating these
activities nationwide. These activities include all ditching, mining in waters of the
U.S., and most land clearing.

Corps jurisdiction over isolated waters has been challenged by the Fourth Circuit
of the U.S. Court of Appeals decision on the Interstate General Corporation, or “Wil-
son,” case. On December 23, 1997, the Court ruled that the Corps exceeded its au-
thority when it extended its jurisdiction under the Clean Water Act to isolated wa-
ters, including isolated wetlands, without documenting a connection to interstate
commerce (e.g., actual use by migratory birds). The Corps and the Justice Depart-
ment are reviewing the Government’s options regarding this decision.

We have proposed language for inclusion in this year’s Water Resources Develop-
ment Act which would raise permit fees for commercial projects. This would help
recover some of the costs associated with the review of more complex projects.
Under the revised fee system, which would be based on the complexity of a project,
we expect about $14 million to be collected during the first full year of operation.

ACTIVITIES UNDER THE FLOOD CONTROL AND COASTAL EMERGENCIES APPROPRIATION

The Corps continues to provide leadership in response to natural disasters and,
therefore, must maintain a preparedness program that meets the needs of the Na-
tion. Although no new funds are requested for fiscal year 1999, carryover of fiscal
year 1997 Supplemental funds, contingent on the number of disasters to be funded
in fiscal year 1998, will provide for the basic requirements of the preparedness pro-
gram.

The Corps responsibility for emergency response requires that its engineering,
construction, and emergency operations capabilities are maintained. Therefore, the
level of funding must be sufficient to support an organization capable of responding
to both natural and man-made disasters: hurricanes, floods, earthquakes, and other
disasters, such as contaminated public water supplies and terrorist acts. The antici-
pated carryover of fiscal year 1997 Supplemental funds for use in fiscal year 1999
will support baseline preparedness and operations in response to life threatening
situations and protection and restoration of critical infrastructure necessary for pub-
lic health and safety. This basic level of funding for fiscal year 1999 may require
supplementation in the event of a major disaster.

Activities in this program include: the review and updating of response plans to
maintain readiness; training to ensure our capability to respond under adverse cir-
cumstances; procurement and pre-positioning of critical equipment and supplies
such as sandbags and pumps, which are not likely to be available during initial
stages of a response; periodic exercises to test and evaluate plans, personnel and



202

adequacy of training; inspection of non-federal flood control projects to ensure their
viability to provide flood protection; laboratory support for field operations; and the
overall management of the response program to ensure workable, coordinated efforts
are undertaken in a timely manner.

In addition, work continues on comprehensive interagency response planning ac-
tivities. These activities support the FEMA’s Federal Response Plan for providing
engineering and construction support following major disasters, such as recurring
floods in the Midwest and Western states, major hurricanes, such as Andrew and
Fran, and the Northridge Earthquake. In support of FEMA’s disaster response and
recovery activities, our mission assignments have included: emergency debris re-
moval; temporary housing; emergency water; restoration of infrastructure; tem-
porary power; construction management; and other support which uses Corps engi-
neering, contracting, and construction expertise.

ACTIVITIES UNDER THE FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
(FUSRAP)

Since receiving responsibility for FUSRAP administration and execution with en-
actment of the Energy and Water Development Appropriations Act, 1998, last Octo-
ber, the Corps has moved rapidly, first, to insure that no slippage would occur at
any site as result of the transition from Department of Energy, and second to de-
velop schedules and funding requirements by site to maximize potential savings and
accelerate completion schedules. The Corps has concluded that the 2002 target com-
pletion date established in the Department of Energy’s (DOE’s) accelerated clean-
up plan was not realistic. It did not clean-up the Niagara Falls Storage Site; it
greatly underestimated the quantity of hazardous wastes at the Lucky site; and it
did not recognize the potential for ground water contamination.

The Corps fiscal year 1999 FUSRAP request will permit the Corps to complete
three projects and possibly a fourth one. It also fully funds the requirements at
those projects which are at the site characterization/site investigation stage prior to
the development of a cleanup plan and provides sufficient funding to continue the
remediation efforts at all other sites.

ACTIVITIES UNDER THE GENERAL EXPENSES APPROPRIATION

The General Expenses (GE) appropriation provides for the executive direction and
management of the overall Civil Works program through the Office of the Chief of
Engineers and the regional Major Subordinate Commands. The primary purpose of
the GE account is to provide definitive policy guidance, program management, re-
gional and national interface, and quality assurance and oversight for all Corps ac-
tivities toward execution of a comprehensive Civil Works program. The fiscal year
1999 budget request for the GE account is $148 million, consistent with the fiscal
year 1998 funded level. Within this amount the Corps will be absorbing inflation
and increases in personnel compensation and agency benefits contributions.

The GE account also funds activities providing support to the Headquarters to in-
clude the Coastal Engineering Research Board, which reviews and recommends
coastal engineering research and development project priorities; the Humphreys En-
gineering Center Support Activity, which provides administrative support to the
Corps Headquarters as well as other Corps tenants at the Humphreys Engineer
Center at Fort Belvoir; the Water Resources Support Center, also at Fort Belvoir,
which provides a variety of water management functions such as conducting and
managing national studies, special studies in support of the Civil Works mission,
data collection and distribution, and technical support to other Corps offices on
water resource management matters; and the U.S. Army Corps of Engineers Fi-
nance Center which was established in 1996 in Memphis, TN, to begin the Corps-
wide centralization of finance and accounting activities. These activities represent
139 FTE of the total GE staffing of 1,180 FTE.

The fiscal year 1999 General Expenses budget of $148 million consists of approxi-
mately 71 percent labor, 22 percent fixed costs, such as rent, utilities, communica-
tions, information management, and other contractual services, and 7 percent dis-
cretionary costs, for travel, training, supplies and materials, furniture, and equip-
ment. The budget reflects absorption of inflation of 2.6 percent in nonlabor costs of
about $1.1 million, and 4.8 percent in personnel costs from pay increases and agency
contributions to retirement funds, for another $4.9 million. These costs will be offset
through downsizing and restructuring efficiencies. In addition, in the fiscal year
1998 Energy and Water Development Appropriations Act, responsibility for
FUSRAP was transferred from the DOE to the Corps. The costs associated with ex-
ecutive direction and management of this program, estimated at about $900,000,
will also be absorbed within the fiscal year 1999 budget request.
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The Corps has continued its efforts to streamline executive direction and manage-
ment functions in compliance with the Administration’s National Performance Re-
view and Reinventing Government Initiatives. In January 1997, the Chief of Engi-
neers and the Assistant Secretary of the Army (Civil Works) submitted a Division
Office Restructuring Plan, in compliance with Congressional direction (Energy and
Water Development Appropriations Act, 1997), to reduce the number of division of-
fices from eleven to eight, with each division responsible for no fewer than four dis-
tricts. The Secretary of the Army approved the plan in February 1997, and imple-
mentation began on 1 April 1997 as scheduled.

The fiscal year 1999 budget supports the new 8 division office structure at a re-
duced staffing level of 588 FTE, down 54 FTE, or —8.4 percent, from the staffing
level at implementation in fiscal year 1997. The Division Office Restructuring Plan
put into place a typical division office structure with a base staffing level of 73 FTE,
adjusted for significant variances in volume and mix of workload and geographical
dispersion. The exception is the Pacific Ocean Division (POD), previously an operat-
ing division, which under this plan would become a full-fledged division consistent
with the roles and missions of the remaining 7 continental United States (CONUS)
divisions. However, POD has a predominantly military mission workload and a com-
paratively small civil workload, creating the reverse staffing relationship as the
CONUS divisions. The CONUS divisions, under this restructuring plan, are on a
downward staffing slope to achieve the average of 73 FTE per division by fiscal year
2002, for a total of 506 FTE, plus 16 for POD.

Consistent with streamlining initiatives across the Corps, the Headquarters and
its support activities have also been under intensive review to find opportunities for
consolidations and efficiency savings. One step toward achieving these savings was
the Chief of Engineer’s decision to disestablish the Engineer Strategic Studies Cen-
ter at Fort Belvoir, Virginia, in late 1997 and merge that staff’s strategic planning
expertise into the Headquarters to eliminate duplication of effort and realize effi-
ciencies. A similar review is being made of the Water Resources Support Center as
well as other support activities.

The five-year staffing plan for the Headquarters and support activities also re-
flects a downward slope equivalent to the divisions in support of the Administra-
tion’s deficit reduction initiatives and federal downsizing goals. The Headquarters
and supporting field activities staffing level by the year 2002 is projected at 525,
down from 672 FTE in fiscal year 1996. Across all GE-funded activities, this rep-
resents a 41 percent reduction in staffing (from 1,760 to 1,050 FTE) since 1989,
when various streamlining initiatives began, and 23 percent from the fiscal year
1996 base year prior to reducing the number of division offices and downsizing
Headquarters activities. These percentages far exceed the Administration’s Federal
Workforce Reductions Act 12 percent goal.

Meeting the Headquarters’ fiscal year 2002 downsizing goals without impacting
products and services presents a real challenge, but one the Chief of Engineers is
committed to achieve. At these projected staffing levels, the total General Expenses
“headquarters activities” will be performed by 4 percent of the total Civil Works
FTE and approximately 4 percent of the total Civil Works budget. This staffing level
is the minimum required to provide oversight of the execution the Civil Works pro-
gram throughout the planning, programming, budgeting, and execution phases.

Through these restructuring, collocation, and downsizing initiatives, we have been
able to absorb cost increases of inflation and increased pay and benefits costs, as
well as assume responsibility for managing the FUSRAP program. Pre-restructuring
budget estimates with staffing reductions constrained to that required by FWRA
only would have required $161 million to support 1,322 FTE in lieu of the 1,219
FTE budgeted, or $13 million more than the budget request of $148 million. Fiscal
year 1999 budget requirements would have been $163 million after FWRA reduc-
tions, reflecting a cost avoidance of $15 million. Savings estimates, or cost avoid-
ance, through completion of the five-year plan in fiscal year 2002 reflect cumulative
reductions of $113 million, and an annual cost avoidance in excess of $30 million
per year thereafter.

ACTIVITIES UNDER THE REVOLVING FUND

The fiscal year 1999 Plant Replacement and Improvement Program (PRIP) obliga-
tions under the Revolving fund for items designed to improve productivity, increase
efficiency, modernize, and improve the Corps equipment and operational capabili-
ties, and increase safety are estimated at 5100 million. This figure includes esti-
mated fiscal year 1999 expenditures of $53.2 million for 12 new major items: $15
million to repower the Dredge POTTER for the St. Louis District; $3.5 million for
dredge ladder extensions for the HURLEY and JADWIN in the Memphis and Vicks-
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burg Districts, respectively; $3.9 million to replace a fuel oil barge, a tender and the
service base trestle in the St. Louis District; $3.4 million to replace a tugboat and
rehabilitate the Ft. Mifflin pier in the Philadelphia District; $2.4 million to replace
a surveyboat in the New York District; $5 million for a dock front rehabilitation for
the Pittsburgh District; $3 million to replace the hydropower communications sys-
tem in the Mobile District; $100,000 for a hyperflume research facility at the Water-
ways Experiment Station; and $16.9 million for costs associated with relocating
Corps headquarters to the General Accounting Office (GAO) headquarters facility.
Also included are expenditure estimates of $28.3 million for the acquisition of con-
tinuing major items and $18.5 million for the design, rehabilitation, construction,
acquisition, additions and improvements of miscellaneous items of plant and equip-
ment with unit costs less than $700,000.

Included above are two items which were not included in the justification sheets
for the Revolving Fund submitted in support of the President’s budget on 2 Feb-
ruary 1998, specifically, the dredge ladder extensions for the HURLEY and
JADWIN in the Memphis and Vicksburg Districts, respectively. Through an admin-
istrative oversight these items were omitted and two items which were not part of
the President’s approved new start program included instead, specifically, the single
point mooring system for the Philadelphia District and the replacement crane barge
for the Mobile District. The dredge ladder extensions are needed to maintain the
recently deepened 45 foot navigation channel on the Mississippi River between
Baton Rouge and New Orleans at the authorized channel width. The single point
mooring system and the replacement crane barge will be considered for possible
funding in future years. Also, in light of our Headquarters relocation planning I
have increased our estimated expenditures in the Plant Replacement and Improve-
ment Program by $10 million, from the amount in the justification sheets, to $100
million.

AUTOMATION

The Corps has again included an estimate of automation costs. Costs are dis-
played under three categories, hardware acquisition, software or automated sys-
tems, and automation personnel. Total hardware acquisition costs for fiscal year
1999 are estimated at $66.7 million. $14.3 million of these costs are included in the
fiscal year 1999 Revolving Fund PRIP request. The remainder will be paid for using
the General Expenses appropriation funds, district or laboratory overhead accounts,
or funds provided for specific Civil Works studies, projects or programs. Total auto-
mated information systems costs for fiscal year 1999 are estimated at $25.8 million.
Total estimated automation personnel costs for fiscal year 1999 are $31.2 million.
The Corps continues to improve the tools it uses to develop these estimates and to
measure actual expenditures. This will increase the accuracy of the data in future
submissions and facilitate Corps management of automation resources.

HEADQUARTERS RELOCATION PLANNING

Corps proposes relocating its Headquarters to the 3rd floor of the GAO Head-
quarters building at 441 G St. NW, four blocks to the northwest of the Pulaski
Building.

By doing so, the Corps would leave commercially leased space to make more effi-
cient use of government owned space. The only alternative to relocating is a further
extension on the Pulaski lease or a new long term one, since the present lease was
intended only to fill the gap until the General Services Administration could relo-
cate the Corps to a new facility at the Southeast Federal Center (SEFC). In addition
to the advantages to the government of the Corps being in government owned space,
the Corps will be saving lease costs due to the favorable terms which the GAO has
offered to the Corps. Also the close proximity of the GAO headquarters to the Pu-
laski Building will minimize impact of the relocation on Corps employees and our
headquarters will not be disrupted by reconfiguration/modernization of space which
would be required if the Corps were to remain in the Pulaski. The GAO has re-
quested that the Corps utilize Revolving Fund resources to pay advance rent in
order to support renovation of the 6th floor for their use. This advance rent would
be credited against rent owed by the Corps during the first three to five years of
the Corps lease and would enable GAO to move remaining employees in renovated
space sooner. The Corps has initiated a relocation planning process intended to re-
sult in a physical relocation to the new headquarters in August 2000, and is work-
ing with the GAO to finalize the terms of the lease agreement.
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SUPPORT FOR OTHERS

In fiscal year 1999, the Corps will provide reimbursable engineering, environ-
mental remediation, construction management, emergency response and other tech-
nical support to over 60 various Federal Agencies. The estimated dollar value of the
Corps efforts is $800 million. The actual program size depends on various factors:
requesting agency’s appropriation (which often is not known until the first quarter
of the fiscal year), requesting agency’s final decisions on how their projects will be
executed, and the nature and magnitude of national emergencies.

CONCLUSION

This concludes the detailed statement of Major General Russell L. Fuhrman on
Remaining Items of the fiscal year 1999 Civil Works Budget.

IMPACT OF BUDGET REQUEST ON CONSTRUCTION PROGRAM

Senator DoMENICI. Thank you very much.

Let me say that I am free to stay here for as long as it takes
this morning, so I would yield to Senators who have questions.

Senator Byrd, do you have any questions?

Senator BYRD. Thank you, Mr. Chairman.

The Corps’ request to OMB for construction funding was
$1,894,000,000. OMB reduced this by $1,110,000,000. So the re-
quest is now $784 million. Thus, OMB reduced the amount rec-
ommended by the Department of the Army by some 58 percent.

What is your assessment as to the Corps’ ability to execute a pro-
gram of the magnitude proposed to OMB?

Dr. ZIRSCHKY. Sir, we did indeed submit that request. Part of our
difficulty is with the uncertainty. It would depend on how we got
the $1.8 billion we requested. Had we gotten it in January and
known it was going to be in the President’s budget, we would have
9 months to prepare, get our designs done and be ready to award
those contracts.

If we don’t find out until September that we are going to get $1.8
billion, it is going to be much more difficult. But I believe that the
Corps, if we could get some predictability, can, indeed, utilize the
funds.

Senator BYRD. I ask that same question of General Ballard.

General BALLARD. Sir, the $1.8 billion request that the Corps
submitted was the amount of money we thought was necessary to
continue those projects that we already had in the pipeline prior
to the 1998 budget. That $1.8 billion would allow us to continue to
work on all of those programs that we have had and the new pro-
grams that were identified without delay.

So this budget of $784 million would cause some delay and dis-
ruption in that workload.

Senator BYRD. Dr. Zirschky, if you had any such doubts about
the Corps’ ability, doubts that I hear being expressed by General
Ballard, surely you must have known about those. I am positive
that you inquired of General Ballard as to what his viewpoint was.
If that is the case, with such doubts about the Corps’ ability to exe-
cute a large program in fiscal year 1999, then why was the Corps
allowed to submit a $1.9 billion proposed construction program to
OMB?

Dr. ZIRSCHKY. Sir, I believe that, had we gotten that request, we
could have executed it. One of our biggest obstacles is uncertainty.
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We are asking now for $784 million in construction, which means
that our folks out in the field, until you all act to change that, have
to plan for that level of funding.

That means that things get more constrained.

I think the uncertainty of not knowing how much money we are
going to have in the future is an inhibitor to the amount of work
we can do.

We have great people. But what we need is predictability in our
funding schedule.

Director Raines, I believe, has written to the Senate and offered
to meet with the committee and other Senators to see if we can ar-
rive at a mutually satisfactory number for the construction pro-
gram that will give us the kind of predictability that we can exe-
cute everything effectively.

Senator BYRD. If there were concerns about the Corps’ ability to
carry out a program more in line with what Congress approved for
fiscal year 1998, then I should think it would be doubtful that such
a huge request would have been forwarded to OMB.

I'm sure those concerns existed. And yet, the huge request went
forward. Now there is reason to wonder what happened.

W‘glat happened between the time the request went forward and
now?

Dr. ZIRSCHKY. Sir, it was a couple of things.

For one, there have been some restrictions on how we can use
the money, what kinds of contracting that we can do. But the pri-
mary factor that I believe makes the Corps’ job difficult is the time
that will elapse. If we knew today that we were going to get $1.8
billion, we could begin planning for that, making sure that we have
the people in the right places now so that at the start of the fiscal
year, we would be 100 percent ready to respond.

I will assume the bill will not be signed until September. We will
get our allocation from OMB probably at the end of October. We
will have already missed a good part of the construction season in
many areas. So now we are looking at trying to spend that money
beginning in March or April in many parts of the country.

It is an issue of timing. If I know today how much money I am
going to have, I have every confidence that the Corps can execute
the program.

Senator BYRD. Dr. Zirschky, with all due respect to you, you are
jumping around on the head of a pin. You have not answered my
question.

INCREASED PROJECT COSTS AND LOST BENEFITS

Let me ask you this question. What are the consequences of fur-
ther delays in the construction program? What will happen to the
total project costs? Will they rise? If so, do you have any estimate
of the additional out-year costs that will result from this proposal?

Dr. ZIRSCHKY. Yes, sir; there are two components. First, by delay-
ing the projects, the country will not get the benefits. A rough esti-
mate is that we will lose about $2.8 billion in potential benefits.

Senator BYRD. That’s $2.8 billion in benefits?

Dr. Z1RSCHKY. Lost benefits.

Then we also have the increased costs to build the projects to get
to those benefits. I don’t have an exact number.
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Do you have that, General Ballard?

General BALLARD. For the delay?

Dr. Z1IRsCHKY. Not the lost benefits, but the increased costs.

General BALLARD. Increased costs, sir, would be roughly $400
million.

Senator BYRD. So there would be an increase in the cost of $400
million, which seems to me to be pretty low. But you are the engi-
neer, I am not.

General BALLARD. We calculated that, sir, on the basis of 5 years.
If you stretch it out longer than 5 years, the costs would go up in-
crementally.

So that 1s about a delay of, we are looking at a 5-year delay on
the average project, and that cost would be about $400 million.
Longer delays would mean increased costs.

Senator BYRD. What effect would the proposed fiscal year 1999
budget have on the major contracts already in place for so many
ongoing projects?

Do you expect significant contract termination or cancellation
costs?

Dr. ZIRSCHKY. Sir, we expect that most of the projects will be de-
layed. I am hoping that we will have enough flexibility to not have
to ﬁerminate projects. But I believe costs will increase substan-
tially.

Senator BYRD. Yet in spite of what you say, the administration
has managed to find significant funding for a few favored projects,
such as those projects which I enumerated at the beginning. But
it is neglecting so many other projects as it elects to go forward
with such projects as the Everglades and South Florida projects.

MARMET LOCK AND DAM

What are the estimated delay and cost growth consequences of
this proposed budget on the Marmet Locks and Dams replacement
project—to bring it right down to Earth, where Earth really is,
Marmet, Kanawha County, southern West Virginia, down in that
area where the hills sharply decline and create hollows which are
subject to sudden floods because of summer torrential storms. Just
bring it down to Earth and tell me what would happen.

What is the estimated delay in cost growth consequences?

General FUHRMAN. For that one, Senator, the foregone benefits
would be approximately $48 million and delay costs would be an
additional $8 million.

Senator BYRD. How much?

General FUHRMAN. An additional $8 million in increased costs.

Senator BYRD. $8 million. All right.

Mr. Chairman, I am not going to take too much longer. I know
others want to ask some questions.

IMPLICATION OF CONTINUED BUDGET CONSTRAINTS

Let me just say this, however. I am concerned about the long-
term implications of the administration’s proposed funding level for
the Corps of Engineers. Dr. Zirschky’s statements suggest that this
budget is necessary to comply with the overall spending con-
straints.
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However, those concerns about spending constraints do not ap-
pear to be evident when one looks at other parts of the budget.
There are spending increases for any number of administration ini-
tiatives, whether for the environment, education, global climate
change, or basic research.

I think we have a fundamental disagreement with the adminis-
tration regarding the need for further investment in the basic in-
frastructure. It serves no purpose for the administration to send up
a budget for the Corps of Engineers that is as totally unrealistic
as is this one.

It sets the stage for problems in resolving the appropriations bills
this summer and fall if the administration expects to receive the
funding increases that it has proposed in other program areas.
Those increases are predicated on Congress accepting reductions
such as those proposed for the Corps of Engineers.

I hope that my colleagues are not prepared to accept such draco-
nian actions. I am very disappointed that the fiscal year 1999
budget does not include the funding necessary to keep the Marmet
project on schedule.

This is a project that has been identified as one of the top prior-
ities for the inland navigation system. Marmet has a strong bene-
fit/cost ratio because of the value of the coal, the chemical, and the
other products that are shipped along the Kanawha River to the
Ohio River navigation system.

The people whose lives are affected by this project have already
been subjected to unnecessary delays and uncertainties.

However, now that the project is ready to proceed, it is a shame
that the Corps has been unable to take care of such basic respon-
sibilities, such as the Marmet project, but has provided enhanced
funding for other initiatives.

So, I will be working with the chairman to ensure that the fiscal
year 1999 Energy and Water appropriations bill provides adequate
funding to keep this project on track and to minimize any opportu-
nities for further delay.

I thank you. I hope I will be able to ask another question later.

Senator DOMENICI. Thank you very much, Senator Byrd.

I think I will ask just a few questions now. I would like to give
another example, Senator Byrd, of where you spoke of programs
and projects within our subcommittee for which the President has
asked for a lot more funding. While it is not for the Corps, the Bu-
reau of Reclamation received fiscal year 1998 funding of $85 mil-
lion for California Bay-Delta Restoration Program. Since that is
more desirable than some in your State, you should know that the
request this year is $143 million—more than a $60 million in-
crease.

Last year it was a brand new program.

We have programs that have been 8 or 10 years in development
or construction that have not been treated so well.

I would like to be more specific since there are members of the
media here. I don’t want to misstate anything.

I have just checked and the President found room for $125 billion
in new programs in his fiscal year 1999 budget.

Senator BYRD. Would you state that figure again?

Senator DoMENICI. That’s $125 billion.
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Senator BYRD. I thought you had said “million.” Thank you.

Senator DOMENICI. It’s billion.

To be fair, I have to say that $62.5 billion of it was estimated
to come from the cigarette tax settlement, which may not occur.
But that was also spent on programs that are in competition with
the normal budget with something like the Bureau of Reclamation,
Corps of Engineers, and other things.

BENEFITS FOREGONE

Having said that, I wonder if we should make sure that we have
the right number with reference to benefits foregone.

Senator Byrd asked about benefits foregone and I have a chart,
General Ballard, which shows a different number than the Assist-
ant Secretary. I have the figure for benefits foregone as $3.6 billion.
Is that correct?

General BALLARD. That is the number I have, sir.

Senator DoMENICI. All right.

So, Senator Byrd, the number was not $2 billion but $3.6 billion,
according to the General.

Just by itself, it is a rather incredible number when you consider
the number of dollars that we are trying to get back that would
provide these benefits over a period of time.

I have a lot of questions, but there are other Senators here. So
I just want to go through a few that establish what I am concerned
about.

DEVELOPMENT OF FISCAL YEAR 1999 BUDGET

General Ballard has indicated that the Corps recommended fund-
ing request for Construction General was $1.8 billion. Is that cor-
rect?

General BALLARD. That’s correct, Senator.

Senator DOMENICI. Was OMB’s final funding level appealed?

General BALLARD. Yes, sir; it was.

Senator DOMENICI. Was the appeal made in the executive branch
all the way to the President?

General BALLARD. It was made, sir; twice to OMB. I am assum-
ing that that information was transmitted to the President. I am
not aware of that, though.

Senator DOMENICI. So, you don’t know for sure?

General BALLARD. I don’t know for sure, sir.

Senator DOMENICI. Assistant Secretary, do you know?

Dr. Zi1rRscHKY. We did not make the list of people who were able
to present an appeal to the President, sir. So, I do not know if he
actually had the information.

FULLY FUNDED CONTRACTING POLICY

Senator DOMENICI. Dr. Zirschky, on January 23, 1998, Majority
Leader Lott and a bipartisan group of more than 40 Senators wrote
to Director Raines of OMB regarding OMB’s instructions to the
Corps to enter into only lump sum contracts for unrequested new
construction projects.

Mr. Secretary, has OMB responded to Senator Lott’s letter? If so,
could you tell the committee how OMB responded?
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Dr. ZIRSCHKY. Yes, sir; I believe OMB has responded and their
response was to add the administration’s requested new starts from
fiscal year 1998 to that list.

Senator DOMENICI. So, there was no reconsideration?

Dr. ZIRSCHKY. The reconsideration, sir—their decision was to add
more projects to the list rather than to get rid of the list.

CONSTRUCTION GENERAL PROGRAM

Senator DOMENICI. General Ballard and General Fuhrman, is the
$784 million funding request for construction sufficient to carry out
the fiscal year 1998 program approved by Congress and signed into
law by the President without major disruptions and without subse-
quent increased costs?

General BALLARD. No, sir; there will be delays in undertaking
and completing many of those projects.

Senator DOMENICI. Now, frankly, at some point in time we may
not get the resources to fully fund what you requested, General.

General BALLARD. Yes, sir.

MINIMUM FUNDING LEVEL NEED FOR FISCAL YEAR 1999

Senator DOMENICI. I think at some point we need to know what
the minimal levels of funding would be to allow the Corps to man-
age the current programs in an efficient way without these major
disruptions.

What other actions or guidance can you give the committee that
would help us in making sure that the Corps’ ability to effectively
manage these programs is maintained?

General BALLARD. Well, sir, any additional funding would be gen-
erally all that is necessary to execute the program.

Senator DOMENICI. Right.

General BALLARD. However, we are prepared to submit for the
record the minimum funding that we think is necessary to com-
plete those.

Senator DOMENICI. You don’t know that number now?

General BALLARD. General Fuhrman.

General FUHRMAN. It really would be too hard to determine right
now, because the $1.8 billion is what is required to carry out what
is provided in the President’s programs plus those added by Con-
gress. Until we know, in 1999, what gets added by Congress, it
fyould be hard for us to determine what the delta is below $1.8 bil-
ion.

Senator DOMENICI. I would think, and as chairman I am inter-
ested in knowing what this number is before our appropriations
chairman has to make the subcommittee budget allocations. I think
we ought to go tell him in our communications what you say, Gen-
erals. We also ought to say if this is the amount that we can get
that is less than that, how it will minimize the damage that is
going to occur to these projects and minimize the costs.

Will you do that for us?

General BALLARD. Sir, I will be happy to do that. This is an im-
portant number and I would have to take a guess at it. I would be
more than happy to submit that for the record.

Senator DOMENICI. Thank you.

[The information follows:]
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MINIMUM FUNDING LEVEL FOR THE CONSTRUCTION, GENERAL PROGRAM

Determination of a minimum fiscal year 1999 funding level for the Construction,
General program is based on the premise that all facets of the program would be
treated equitably. This includes new and continuing projects and programs pre-
sented in the President’s fiscal year 1999 budget, as well as fiscal year 1998 Con-
gressionally added new start construction projects and other continuing unbudgeted
projects. It also assumes that no unbudgeted new start construction projects would
be undertaken in fiscal year 1999. The minimum funding level would provide less
than optimum funding, and thus would not allow projects to be completed on the
most efficient schedules possible to minimize project cost increases and achieve ben-
efits at the earliest time; however, it would allow reasonably efficient scheduling.
Based on these assumptions, the minimum fiscal year 1999 funding level for the
Construction, General program is $1,600,000. This would result in delays ranging
up to 12 months from optimum project schedules in fiscal year 1999 for ongoing
projects.

ACEQUIAS IRRIGATION SYSTEM, NM

Senator DOMENICI. I have a request today with reference to a
small historic program in my State that you all know about, al-
though most of you don’t say the name right. So, I will tell you how
to say it again. We have some historic ditches in New Mexico that
take water from streams and move it around. They are 400 years
old and they are called acequias. That’s acequias. It means water
carriers in Spanish.

Now this program has been funded with little, small amounts
every year for you to supervise the maintenance of some of these.

I would like the two Generals to try to help me understand what
is causing the delays in these projects. Can the Corps give us, at
the earliest convenience, a written statement about how we resolve
some of the problems of delays and what we could do to make that
a more efficient process?

It seems to me that all kinds of rumors are coming that you don’t
want to do the program and that you would rather someone else
do it. I would like a statement about that. If it is too burdensome
for some reason, then clearly we would have to make some adjust-
ments.

[The information follows:]

ACEQUIAS PROGRAM

The Corps of Engineers is committed to providing the irrigators in New Mexico
reliable, permanent facilities requiring minimal maintenance. We have successfully
designed and constructed over 35 projects dating back to 1987, and we look forward
to continuing the program and building on strong relationships forged over the last
decade between us and our local sponsor. That is not to say, however, that our proc-
esses cannot be improved. Indeed, they can.

Recent delays have been caused by an inability to execute local loan agreements.
As you are aware, we cannot proceed past the reconnaissance phase until our part-
ner is financially committed to the project. There are currently seven projects that
the State of New Mexico, the local sponsor, is reviewing and coordinating with the
local Acequias associations for approval. These seven projects have been under fi-
nancial and technical review by the State for over two years.

The Corps will continue to work with the New Mexico Acequias Commission, the
New Mexico Interstate Stream Commission, and the individual community acequias
associations to insure expectations of water delivery, project longevity and cost effec-
tiveness are achieved. We are also meeting with all stakeholders to refine the proc-
ess and proceed in an efficient and effective manner. For example, we are reviewing
processes for accelerating environmental documentation and preliminary design. We
also plan to produce programmatic environmental impact statements for major
acequias and river basin areas. With these improvements, we can proceed with pre-
liminary design and required environmental documentation while our sponsor and
sub-sponsors finalize local cost sharing arrangements. We are also exploring other
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opportunities to expedite our processes to assure prompt delivery of quality products
within budget.

The Corps has a proud history of meeting the country’s engineering needs. We re-
main committed to executing the acequias program and satisfying the requirements
of our local sponsor, the State of New Mexico. We fully expect our process improve-
ments will expedite the program, and look forward to leading Federal participation
in the rich history of the acequias tradition.

Senator DOMENICI. My last observation and question combined is
this. There is a commission that works on preservation of these
historic ditches. Will you work with that commission in the next
few months to see if, between the two, you can come up with some
reasonable suggestions about expediting and efficiency?

General BALLARD. Yes, sir; we will.

General FUHRMAN. Yes, sir.

LAS CRUCES, NM, PROJECT

Senator DoMENICI. I have a project in Las Cruces, NM, and I
would just want to know how will the $150,000 included in the
President’s budget be used.

General BALLARD. Sir, I would defer here to General Fuhrman
for that information.

Senator DOMENICI. You need more than that to keep it on sched-
ule, don’t you? My understanding is you need $3.5 million to keep
it on schedule.

Would that take too much time for you right now, sir?

General FUHRMAN. Let me provide that for the record, Senator.

General BALLARD. The exact amount.

Senator DOMENICI. I’'ve got it here. I will put it in the record. If
you think it is not right, then you can correct it. It is easier for me
to find it than it is you. I know what it means.

It says $3.5 million is needed to keep it going. So if that is not
correct, will you correct the record?

General FUHRMAN. We will correct it.

General BALLARD. I most certainly will, Senator.

[The information follows:]

LAs CRUCES, NM

The $150,000 included in the President’s budget will be used to continue real es-
tate coordination and to ready the project for construction. If $3.5 million were pro-
vided, we could award the construction contract in December 1998 and complete
construction as originally scheduled in August 2000 rather than August 2001 as re-
flected in the budget justification materials.

Senator DOMENICI. Which Senator would like to proceed next.

Senator REID. Mr. Chairman, I have indicated that I am going
to submit my questions in writing.

Senator DOMENICI. Then Senator Dorgan.

DEVILS LAKE, ND

Senator DORGAN. Mr. Chairman, I also would like to submit a se-
ries of questions in writing with your permission to both the Corps
and the Bureau in the event I am not here later.

Let me now just ask this. Secretary Zirschky, on the Devils Lake
project, can you give me a status report of the Corps work on that
project?
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Dr. ZIRSCHKY. Yes, sir; we are in the process of raising the levees
around the city of Devils Lake. The water level is still rising in the
basin.

We recently conducted an exercise with the help of the Energy
and Environment Research Center in Grand Forks to study various
options on how to respond to the ever-increasing flood. That was
completed earlier this month. We hope to have a report back on
that. It was a very useful exercise, identifying the various options
to help fight that flood.

Senator DORGAN. The Corps remains supportive of the outlet?

Dr. ZIRSCHKY. Yes, sir; we are still evaluating it. But the virtual
flood indicated that there were scenarios where it could be a very
useful tool for fighting the flood.

Senator DORGAN. I would like to show my colleagues a chart that
deals with a summary of damages in the Devils Lake area, because
this relates to the point I made earlier that some of these invest-
ments that we make here are very important.

The estimate of damages here with the rise of Devils Lake shows
we have already spent just over $200 million to try to mitigate
damages, raising roads, moving buildings, and a range of other
issues. If this continues to rise, this closed basin, if the water level
continues to rise, we are headed toward over $400 million.

Rather small investments can save very large amounts here. The
reason I asked about the outlet is this. You are building the levee.
The water is projected to increase nearly 2 feet again by mid-
summer, which is going to get you to the limit of the levee that is
already under construction.

Is that correct?

Dr. ZIRSCHKY. Yes, sir.

Senator DORGAN. We are trying to get an outlet that would
measure some release of that water in quantities that would not
hurt any other rivers or any other citizens but that would take
some pressure off this lake which, potentially, could save a couple
of hundred million dollars over time.

Dr. ZIRSCHKY. Yes.

Senator DORGAN. Mr. Chairman, these issues are always very
difficult, but necessary. As I said, there are only two closed basins
of this type in the country. One is the Great Salt Lake and the
other is Devils Lake. These have no inlet and no outlet, and when
the water continues to rise, we face enormous problems.

If T might have the chart about the water levels over time, I
could just show my colleagues what we are facing.

We have a chart that shows over a long period of history what
is happening in Devils Lake. The 1,445.5 foot level is expected to
be reached midsummer this summer. That basin has in the past
5 years tripled in volume, doubled in size, risen more than 20 feet.

This picture shows a woman standing in the Devils Lake area
near a telephone pole. If you will take a look at the woman down
at the bottom of the pole and then take a look way up there on top
to where the pole has been extended, that is where the lake is
today. That tells you what is happening in this closed basin.

It is simply gobbling up land, homes, and property.

There is a fellow who my colleague, Conrad Burns, will know.
His name is Dwayne Howard. He was one of the great bull riders
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in America for many years, one of the great rodeo cowboys. He won
all over America.

He had a ranch in this area but he does not have a ranch there
anymore. He is gone. He had to move out. He could not get to his
house. All of his ranch was under water.

Senator BURNS. He went from riding bulls to fishing. [Laughter.]

Senator DORGAN. That’s right. But he 